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WE called attention at the time to the fact that our issue 
of two weeks ago was the largest electrical journal ever 
published. That number consisted of forty pages. Last 
week’s issue, however, was the same size, and to-day we 
reach even a higher point, for the present issue contains 
no fewer than forty-four pages. The remarkable develop- 
ment of THE ELECTRICAL WORLD, the almost phenomenal 
increase in the number of its subscribers and readers, and 
the absolutely unparalleled growth of its advertising busi- 
ness, demonstrate unmistakably that in journalism as 
elsewhere straightforward, capable and thoroughly con- 
scientious work, assiduously persevered in, will be appre- 
ciated, and will bring its due reward. We need hardly 
add that our motto is still Onward and Upward. The 
paper has not reached its present commanding position on 
account of chance or fortune, but as the logical result of 
intelligent and well-directed effort, It will continue to 





be our constant aim to still further improve Tur ELEo- 
TRICAL W ORLD in every possible way. 


It is clear from what passed at Detroit last week that 
electric light men are determined not to be second in 
developing the motor business. Their “‘ chipping in” 
of the most vigorous, persistent and cheerful character, 
The promise for immediate work, as well as for next year, 
is most encouraging. 





THE statistical bureau outlined in the report of Dr. Otto 
A. Moses, if properly conducted, would prove a most valu- 
able addition to benefits already derived from membership 
in the Association. The conduction of the bureau would 
seem to fall properly within the province of the Secretary, 
who ought to give his undivided attention to it. The Na- 
tional Telephone Exchange Association has set a good ex- 
ample in this respect, and the comprehensive and valua- 
ble statistics compiled and the information gathered and 
distributed greatly outweigh in value the cost of their tab- 
ulation. 





THE Progressive Age, a journal devoted to gas interests, 
but which carries out the spirit of its title by also paying 
attention to electric lighting, has the following diagnosis 
of THE ELECTRICAL WORLD, in its September issue : 

‘*Our very worthy and highly esteemed contemporary, THE 
ELECTRICAL WORLD, is entitled to great credit for its many evi- 
dences of enterprise. It is a fair journal, and tries to be just 
toward all, and therefore deser ves its prosperity.” 

We do not as a rule indulge in the reproduction in these 
columns of the pleasant things said of TH&r ELECTRICAL 
WORLD by our contemporaries or by subscribers, although 
we fully appreciate them all the same. We make an ex- 
ception in this case, however, and thank the Progressive 
Age for its graceful compliment. 

ONE of the most decided novelties brought to the atten- 
tion of the electric light men at Detroit last week, was a 
400-candle power incandescent lamp requiring only 425 
watts. At least, these were the figures given in all serious- 
ness ; and the lamp is said to have been remarkably brill- 
iant and effective. It would certainly be well to have 
such a lamp very carefully tested and examined. There 
is undoubtedly a field for large incandescent lamps, as 
one of the speakers said in the Convention—just 
where the arc light stops short, and above the 
range of ability of the small incandescent lamp ; 
and we are ourselves very glad to see work being done in 
this direction. It will, of course, be understood that the 
figure of only little more than one watt per candle power 
does not apply to small lamps. The inventor claims it 
only for his large lamps, and we think he or any others 
working that way deserve very careful attention and con- 
siderate hearing. There is a good field and future for large 
and economical incandescent lamps, run, too, for long- 
distance lighting, off arc circuits, 





THE convention of the National Electric Light Associa- 
tion at Detroit last week seems to have been a marked 
success, with good attendance, bright discussions, and a 
deep interest in all the various questions brought up. 
Although, as was natural, the absence of President Morri- 
son was keenly felt, there was great consolation taken in 
the fact that he would still continue in office. We think 
that before the time comes round for the Philadelphia 
meeting, many more of the lighting companies will have 
wisely made up their minds that itis well for them to 
belong to the Association, and there are already significant 
indications that the work of the organization is receiv- 
ing closer attention from the parent companies. As 
to the good done by the meetings held up to the present 
time, there can be no question. We belleve that if the 
good could be stated in figures, it would be found that, as 
a direct result, electric lighting stations were running with 
at least 5 or 10 per cent. higher efficiency and success than 
before each member began to give the others the benefit 
of his experience, and the industry is but beginning to en- 
joy practically the benefits that can be derived from fre- 
quent consultation, strong fellowship and greater influ- 
ence, 

IN the paper read by Mr. C. C. Haskins at the Convention, 
the importance which the character of wire joints occu- 
pies in the successful and economical operations of elec- 
tric lighting stations is well brought out. Hardly any one 
item that goes to make up success requires more attention 
than the line, and if this be badly constructed to start 
with, or allowed to deteriorate, certain loss must ensue. 
He shows well how a single joint of high resistance may 
absorb as much energy to maintain the current as the 
entire number of lamps on the line, and that the 
rules which govern telegraph line construction can- 
not be applied in this case. Mr. Haskins also draws 
attention to a phenomenon observed on an open line, 
which is closed by short-circuiting the battery through a 
relay, and then suddenly opening out. One reason sug- 
gested for this phenomenon, as he states, is that the clos- 
ing of the fault is produced by mechanical action due to 
heat ; and the other that the parts at the fault are attract- 
ed toward each other magnetically and so close the gap. 
Both these explanations seem inadeyuate, but one recently 
suggested appears to give the correct solution, The sudden 





opening out of the battery ehfough the relay induces an 
extra current of high E. M."F. in the latter, which passes 
into the line and causes @ spark at the faulty joint. The 
spark formed fuses the two adjacent points together and 
restores the continuity of the line until by vibration the 


is fused points are again separated, when the operation has 


to be repeated. This seems to explain well the phenome- 
non observed and overcomes the objections which may be 
raised to the other suggested explanations. 

THE legal relations of électric lighting companies to the 
Paient Office is a subject which very properly occupied a 
large share of the time of the Convention at Detroit. Mr. 
Steuart did well at the outset to point out that those who, 
from selfish motives designed to overthrow the patent 
system were aiming a blow at one of the most beneficent 
institutions of modern civilization, and that its abolish- 
ment would be a step backward toward the conditions 
prevailing centuries ago. The complaints which in not a 
few cases are justified, are not to be laid at the door of 
the system itself, but to its abuse. Considering the Patent 
Office itself, to begin with, it is well known that the force 
employed is lamentably insufficient to the demands made 
upon it, and that the salaries paid the examiners is inade- 
quate to attract experienced men, or to keep in office those 
already engaged therein. Especially is this the case in 
the department relating to electrical inventions in which 
the changes taken place during the last few years have cer- 
tainly not tended toward increased efficiency. Our columns 


jhave but recently borne complaint against the laxity of the 


Patent Office, and when we consider the vast wealth created, 
and the influence upon commerce exercised, by patents, 
it is remarkable that no concerted action has yet been 
taken to remedy this state of affairs. More than one re- 
port of the Commissioner of Patents has drawn attention 
to the largesurplus in the Treasury to the credit of the 
Patent Office, and emphasized the necessity of inoreased 
appropriations ; but Congress, so liberal in other directions, 
has seen fit to ignore the demand, and one of the few self- 
supporting branches of the government is allowed to be 
hampered and to become the subject of odium and re- 
proach. The results of a system so conducted are pain- 
fully apparent in the increasing number of patent litiga- 
tions. The remedy for all these evils lies with Congress, 
and a change will only be brought about when every one 
interested in the working of patented articles shall per- 
sonally interest himself in securing just and adequate 
recognition from Congress. The manner in which this 
can be accomplished lies in personal appeals to Congress- 
men and, as Mr. Steuart points out, in the preparation of 


| bills which shall not be pigeon-holed in committee rooms 


for want of ‘‘ pushing.” We believe that the Nationa] 
Electric Light Association, if in earnest, can here do a 
work which will not only redound to its credit and profit, 
but will be a lasting benefit to the country at large. 

TOUCHING another point raised by Mr. Steuart’s paper, 
namely, that relating to the establishment of a legal bureau, 
difficulties may here arise which seem to have been over- 
looked or, at least, were not brought out prominently in the 
discussion. Mr. Steuart seems to have taken for his model 
the legal bureau established by the Railroad Association, 
and has truly shown that its operation is a most success- 
ful one. It seems to us, however, that the conditions in 
the case under consideration are somewhat different. The 
railroads constituting the Railroad Association are almost 
without exception users of patents, whereas the National 
Electric Light Association is made up of a good proportion 
both of users and owners of patents: We are half afraid 
that the harmony thus far existing in the association 
would soon come to an end by the establishment 
of a bureau, designed principally to investigate the valid- 
ity of the property claimed by a large portion of the mem- 
bers. True, the representative of one company, the 
owner of patents and a member of the Association, has 
manfully declared himself as willing to submit his claims 
to a fair judgment, but it is doubtful whether this good 
example would be followed by others. The active estab- 
lishment of such a bureau would probably be followed by 
the withdrawal from membership of most of the ‘‘ parent” 
companies, leaving the users of electric lighting apparatus 
alone in possessiogp of the bureau. At present the two 
elements as combinéd:in the Association are undoubtedly 
productive of mut benefit, and we should be sorry 
to see these ties severed; but, for the reasons 
given above, it seems more than probable that the 
result would be contrary to that intended. Still 
another point touched upon in Mr. Steuart’s able 
and interesting paper is the position occupied by ex- 
perts in patent litigations. That expert witnesses will fre- 
quently hold opinions regarding facts which would appear 
to leave but one explanation open is well known, and it be- 
comes a matter of importance to institute a reform in 
what is undoubtedly a growing evil. Mr, Steuart brings 
forward the alleged custom in the English courts for 
judges to call upon experts to assist them in the trial of 
patent cases; but if we are to be guided by the reports of 
some recent litigations in England, regarding important 
electrical patents, the court expert was not called upon to 
act. The idea, however, is a good one, as with the usual 
lack of technical knowledge displayed by the average 
judge an independent adviser would be a valuable adjunct 
to the court, 
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The St. Louis Telephone Convention. 


LFROM OUR SPECIAL CORRESPONDENT. | 
Sr. Louis, Sept. 7, 1886. 

The breath of Autumn may be cool in New York, but 
here in St. Louis it is decidedly hot, and as it blows on 
them, the telephone men from the East and North wilt 
perceptibly. Mr. Durant says he is trying to give us ‘‘a 
warm welcome.” 

St. Louis has been a city of peculiar interest to those 
engaged in telephony, for the reason that here the Pan 
Electric opposition has raised a bold front, and is even at 
the present time slightly obstreperous. However, the tele- 
phone men now convening here all seem to find it a good 
place to be in, and if pronounced joviality and a general 
air of sweet content mean anything, no great wrong is felt 
in a single quarter as to Government suits, subway com- 
missions, unholy infringers and intruders, or any other 
bugaboo. The associate members, especially those who 
have gone through a sort of preliminary exercise in the 
rites of hospitality up at Detroit, are all on hand, 
many of them with exhibits that show that even in 
telephony, which, with its ten years’ growth, is rather in- 
clined to be patronizing of younger electrical develop- 
ments, there are some things novel and unfamiliar. From 
the battery up to the switchboard I find new devices ap- 
pealing to the business instincts of those who operate to- 
day the vast network of telephone lines in all sections of 
the country. There is an exposition starting on Wednes- 
day here, and I think that the display of devices and im- 
provements will help to throng old St. Louis for the next 
three or four weeks. 

I spoke of Mr. Durant’s ‘‘ warm welcome.” The local 
company is certainly leaving no effort untried to insure 
the comfort of all the visitors. To-morrow, Wednesday, 
it is projected to give us a steamboat excursion on the 
““T, F. Eckert” to Crystal City, and the time is pretty 
generally taken up, with such hobnobbing and festive re- 
unions natural with a set of good fellows who only meet 
once a year. , 

A great many of us have already visited the new ex- 
change into which, since the fire and quite latterly, Mr. 
Durant has moved the larger part of his service. The 
change has not altogether been carried through yet, but 
when Mr. Durant took me on Monday to see how he was 
getting along, I was both surprised and pleased. As is 
well known, he uses the Law system, and has some 1,700 
subscribers. In the new exchange, with improved Law 
boards, he now has 1,114, with about 40 toll lines, and in 
the other place he still has about 600. The whole sys- 
tem is worked with a force of only 23 operators, ‘all 


told. In the new exchange a force of 15, attend-| 


ing to the calls of over 1,100 subscribers, make 
between 8,000 and 9,000 connections a day. All the new 
work has been carried out very rapidly under the super- 
vision of Mr. F. Shaw. The cross-connection board, from 
which the wires run oui up to the cupola, is a very neat 
and ingenious piece of work. Atthetime of my call 
the exchange presented a remarkably attractive appear- 
ance. The operators, bright and pretty young ladies, 
were attending to their duties ina way that indicated in- 
telligence and discipline, and there was practically no 
nvise. On the cross-connection board was a very fair 
portrait, in medallion frame, of Professor Bell, from 
which portiéres were draped back ; and, at the other end 
of the apartment, were plants and flowers in battery jars 
standing on large imitation telephone receivers, shaped 
out of poles and painted black—genuine megaphones. 
Around the walls were hung a number of pictures, and 
in the superintendent’s office were some clever cartoons 
illustrating the evils of pole-climbing and the way in 
which a hoarse man can talk with a deaf one, and both 
get mad with “central.” 

At eleven o’clock the convention met. Mr. Durant made 
the address of welcome. He was followed by President 
Fay, who made a long and able opening address, in which 
he alluded to the hopeful revival of business now stimulat- 
ing telephonic activity. He ridiculed the idea of the tele- 
phone being a monopoly bent on making money by wrong 
and oppression, and presented elaborate figures to show 
that the return on the actual investment in the telephonic 
business had not altogether averaged more than 6 per cent., 
which is far below that of a great many other industries 
requiring large capital. He regarded the telephone not as 
a necessity for the poor, but as a convenience of business 
and social life, which those requiring the use of were well 
able to pay for. One highly important part of the address 
was that summarizing the long roll of decisions, without 
any break, upholding the Bell patents. Mr. Fay closed 
with a humorous dialogue supposed to occur between 
Private Secretary Dan Lamont and the President out fish- 


ing, wherein Mr. Cleveland speaks of himself as “an in- } 


spired idiot” for getting into the telephone muddle, and 
winds up in customary phrase by saying, ‘‘ Damn the tele- 
phone, anyhow.” The address created no little stir, 

Gen. Barney's report was next presented, after which 
the following officers were elected for the ensuing year : 
C,. N. Fay, President; Henry Metzger, Vice-President; C. 
H. Barney, Secretary; H. L. Storke, Treasurer; new 
member of Advisory Committee: H. N. Gifford, and Ex- 
ecutive Committee: W. D. Sargent, R. M. Bailey, George 
N, Stone and J. N, Keller, 


On motion of Mr. Metzger, Pittsburgh was chosen for 
the meeting next fall. 

The proposed amendment to the constitution and by- 
laws, as printed in THe ELECTRICAL Wor.p of Aug. 14, 
were adopted with slight change, the chief discussion 
being on the dues and position of associate members. 

Mr, Carson reported visiting Charleston, and asked help 
from the members for the sufferers in that city. He and 
Messrs. Eastabrooke and Durant were appointed a com- 
mittee to collect subscriptions. They reported later that 
they had secured two hundred and thirty five dollars. 

General Barney then read an able report on statistics, 
analyzing and reviewing the proportion of telephones to 
population, work done by exchanges and other features. 

Mr. Lockwood followed with one of his best papers, 
written and read in his own inimitable style. The sub- 
ject was one, he said, of great importance, yet unhack- 
neyed, as the preceding volumes of transactions would 
show. He discussed the various troubles for which light- 
ning arresters must be used, and pointed to the great 
growth of electric lighting as a compulsion to protect tele- 
phone lines and apparatus, both at office and subscribers’ 
ends. He classified arrester apparatus and expressed his in- 
dividual preference for electro-magnetic protectors, though 
under certain conditions fine wires and fusible strips, as 
not being liable to extra current effects, had their merit. 
He praised the electro-magnetic device invented by Dr. 
Plush and used in Philadelphia, and spoke well alsoof what 
is done in Kansas City under Mr. Wiley Smith, The dis- 
cussion of the paper was reserved for Wednesday. 

In addition to those read to-day, the following papers are 
also on the programme: ‘‘ Long-Distance Telephoning,” by 
A. 8. Hibbard, of the Wisconsin Telephone Company ; 
‘ Legislation of the Past Year,” by H. L. Storke, of the 
Hudson River Telephone Company; ‘‘ Cables and Under- 
ground Work,” by C. N. Fay, of the Chicago Telephone 
Company. 

The business of the covention will close on Thursday. 

Those in attendance up to date are as follows : 

Albany, N, Y.—A. B. Uline. 

Austin, Tex.—J. K.. Dunbar. 

Boston, Mass.—J. N. Keller, C. Jay French, T. D. Lock- 
wood, Frank B. Knight, R. 8, Boyd, T. B. Doolittle, W. A 
Hovey, A. O. Morgan... 

Bridgeport, Conn.— Henry D. Stanley. 

Brooklyn, N. Y.—W. D. Sargent, T. J. Perrin. 

Chicago, I11.—C. N. Fay, C, A. Brown, J. M. Jackson, 
Fred. Degenhardt, W. A. Kieidler. 

Cincinnati, O.—E. V. Cherry, H. F. Crane, H. L. 
French. 

Cleveland, O.—J. P. McKinstry, G. H. Wadsworth. 

'» Denver, Col.—E, B. Fields. 

Elmira, N. Y.—W. N. Eastabrook. 

Harrisburg, Pa —J. B. Ker. 

Indianapolis, Ind.—J. E. Hockett. 

Kansas City, Mo,— Wiley Smith, C. W. McDaniel, E. R, 
Weeks. 

Louisville, Ky.—H. N. Gifford. 

Lowell, Mass.—J. W. Bennett, Chas. J. Glidden. 

New Haven, Conn.—H. P. Frost, W. C. Smith. 

New York—C. H. Barney, D. I. Carson, J. A. Seely, E. 
J. Hall, Jr., C. B. Hotchkiss, W. A. Childs, Frank Shaw, 
Geo. T. Manson, F. W. Harrington, C. C. Jennings, Geo. 
L. Beetle, C. W. Price, R. W. Ryan, T. C. Martin. 

Omaha, Neb.—Flemon Drake. 

Peoria, Ill.—T. B. Burnett. 

Pittsburgh, Pa.—Henry Metzger. 

St. Louis, Mo.—Geo. F. Durant, D. R. Russell, P. C. 
Burns. 

Salt Lake City, Utah.—C. F. Annette. 

Topeka, Kans.—J. R. Mulvane. 

Wheeling, W. Va.—M. R. Wolff. 

Williamsport, Pa.—R. M. Bailey. 

Several members have their wives with them. 

The Bell Telephone Company of Canada is represented 
at the convention by Mr. Slater. 

Exhibits are being made of kerite cables, etc., by 
Mr. Clark B. Hotchkiss; of Roberts-Brevoort batteries, 
by Mr. C, C. Jennings; of a police alarm system, by 
Mr. W. C. Smith, of New Haven; of okonite, by Mr. 
G. T. Manson; of a new board on the Law system by Mr. 
W. A. Childs; of Waripg cables, by Mr. F. Degenhardt; 
of Standard Electrical Works’ goods, by Mr. H. F. Crane; 
of American Electrical Works’ specialties, by Col. G. L, 
Beetle ; of Western Electric Company’s productions by 
Mr, F. W. Harrington, and of Railway Telegraph Supply 
Company’s goods by Mr. P. C. Burns, Mr. C. D. Wright 
has also on exhibition his reducer for telephone lines for 
shunting bell coils. 
o> ors -—  -— — 


Edison’s New Carbon Button. 








Mr. Edison in experimenting with the object of increas- 
ing the efficiency of the carbon button in the telephone 
transmitter, has devised a modification of one of his older 
forms, which enhances the quality of the carbon electrode 
considerably. One of the first forms of Mr. Edison’s car- 
bon electrode consisted of a number of fibres, each sep- 
arately covered with carbon and all rolled into a wad or 
tuft. The latest form consists of a base of textile or woven 
fabric whose meshes are filled or impregnated, and whose 
surfaces are covered with lamp-black, plumbago, or car- 
bon in other suitable form, 








Mr. Edison has employed fine wire gauze and material 
woven from animal or vegetable fibre, but prefers the fabric 
known as veiling. A flat piece of the material of the 
proper size for the carbon button, and usually of circular 
form, is laid upon a quantity of the powdered carbon, and 
more of the carbon is then placed upon the flat piece. 
Pressure is then applied and the carbon is forced into the 
meshes of the fabric and fills the same, co that the fabric 
is thoroughly impregnated with the carbon and is covered 
on each side with a layer of the same For some forms of 
carbon a suitable glutinous or sticky material is employed to 
unite the carbon particles. With lamp-black, however, no 
such thingis required. Mr. Edison has found that carbon 
buttons of this character are more effective in use than those, 
composed wholly, of carbon, and thinks the reason for this 
is that at those parts of the button where the carbon lies 
upon the threads or wires of the fabric, the surface is 
higher than at those parts where it is forced into the 
meshes between the threads, and therefore the surface of. 
the button is provided with a great number of minute 
raised contact points, by which better contact is attained. 
with the opposing surface than where the button hasa 
perfectly flat surface. ' 

The reason that leads Mr. Edison to prefer the fabric of 
animal or vegetable fibre to the metal gauze is that the 
wires of the latter are smooth and slippery, and do not re- 
tain the carbon upon their surfaces under pressure, like 
the threads of the former. 

Instead of the textile fabric, there may be employed a 
disc of thin paper perforated with a large number of small 
holes so thickly that its structure is similar to that of a 


_woven fabric. This evidently may be considered the equiv- 


alent of. the textile fabric. The carbon is pressed into the 
apertures and remains upon the surface of the intermedi- 
ate paper in the same manner as above described. 

The button made in the manner described is flat, and 
can be substituted in any ordinary telephone for the usual 
carbon but:on, requiring no binding to hold it together. 


a 


The Subway Progressing. 





Work on the underground conduits on Sixth avenue in 
this city is progressing, and although it was expected that 
some interruption of the work would be caused Ly the 
serving of injunctions from owners of rival systems, no 


‘such event ccecuried. Although it is contemplated to lay 


sixty miles of conduit as a preliminary work, the Subway 
Commission are agreed that as soon us the section on 
Sixth avenue is finished, the wires along that street will 
be buried. 

During the pregress of the work the six-inch gas main 
of the Mahattan Gas Company was found to lie right in 
the way of the conduits. This called a halt until permis- 
sion could be obtained to move the pipe nearer the sidewalk. 
This permission was granted by the gas company and the 
work of excavation was resumed. The pipe was laid thirty 
years agv. No record had been kept of its position, and 
the contractors were totally unprepared to find it ro far 
out in the street. Engineer H. S. Kearney, however, was 
confident that not more than two blocks of pipe would 
have to be changed. 

It is said that the Western Union Telegraph Company, 
in order to avoid going under ground, is negotiating with 
the New York Elevated Railroads with the object of sus_ 
pending their wires under the elevated structures and thus 
doing away with the use of the objectionable poles. Re- 
garding this matter Mr. Roswell P. Flower is reported 
to have said: ‘‘Under our arrangements the subways 
will be open to any company to lay its wires. This 
is just what the Western Union does not want If they 
could have a monopoly of the subways, they would not op- 
pose it. The placing of the wires in conduits such as have 
been provided for will be an immense lessening of ex- 
penses to the telegraph companies. It costs them now 
from $25 to $30 per annum per mile for the maintenance 
of the wires in the city. I think they could reagily make 
a contract for the maintenance of the wires in the sub- 
ways at $15 a mile and possibly less. You can readily see 
that it is to their advantage to use the conduits, except in 
so far as they must accept the use of them in competition 
with other companies. The question of what will be done 
is wholly a matter for the courts, and we are waiting for 
a decision on the issues that have been made up. Wewill 
not go ahead until we know what we are entitled to do.” 

A New York morning paper having accused Col. W. H. 
Johnstone, of Philadelphia, President cf the North Amer- 
ican Subway Company, of coming to New York with a 
corruption fund of $75,000, for the purpose of influencing 
the commission, that gentleman has replied as follows : 

‘* T respectfully submit that your paper should make 
most careful investigation and inquiry before making so 
bold an aspersion as the statement therein contained, as 
it is absolutely false and wholly without foundation. You 
are clearly justified in criticising my system of conduits 
or subways as you find it merits. But an attack upon my 
personal character cannot be passed ‘without notice.. I 
trust that you will in all fairness do me the justice to cor- 
rect the statement without delay. This is not only due.to 
me as an individual but in justice to the high character of 
the gentlemen associated with me in this enterprise, 
whose every move and doing has been of the m ex. 
emplary character, which challenges adverse criticism, 
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Detroit Meeting of the National Electrie Light 
Association. 


The meeting of the National Electric Light Association 
was held at Detroit, on Aug. 31, under circumstances de- 
scribed in THE ELECTRICAL WORLD last week. The con- 
vention came to order at 12 ncon. The following list gives 
the names of the members and visitors in attendance then 
and subsequently : 

Akron, O.—G. G. Baker. 

Baltimore, Md.—Wm. Baxter, Jr.; P. O. Keilholtz, W. 
B. Krout, T. McCoubray, Jr.; C. R. Sharretts, A. Steuart. 

Binghamton, N. Y.—John Anderson. 

Boston, Mass.—A. V. Garratt, H. McL. Harding, E. D. 
Libbey, F. Ridlon, A. F. Upton. 

' Bridgeport, Conn.—Col. F. A. Mason, H. D. Stanley. 

Buffalo, N. Y.—W. S. Frear, F. P. Little, J. C. Weber. 

“Chardon, O.—L. E. Parsons. ; 

Chicago, IlL|—T. P. Bailey, W. J. Buckley, C. H. Cone, 
D. H. Dorsett, H. A. Glasier, C. C. Haskins, W. A. Kreid- 
ler, H. W. Leonard, J. H. Reid, J. H. Shay, Frank Stew- 
art, C. J. Van Depoele. 

Cincinnati, O.—H. E. Rich. 

Cleveland, O.—W. H. Boulton, W. B. Cleveland, H. E. 
Cooke, J. B. Crouse, W. H. Lawrence, F. E. Pettengill, 
A. Pfannkuche, N. S. Possons, G. W. Stockley, W. F. 
Swift, J. W. Valentine, C. C. Sutherland. 

Detroit, Mich.—W. F. Davidson, F. E. Fisher, W. H. 
Fitzgerald, W. A. Jackson, W. W. Leggett, Jno. T. Leg- 
git, W. H. McKinlock. 

East Saginaw, Mich.—H. C. Ripley. 

Elgin, Ill.—Geo. 8S. Bowen. 

Fort Wayne, Ind.—P. A, Randall. 

Grand Rapids, Mich.—W. T. Powers, J. L. Shaw. 

Indianapolis, Ind.—Brainard Rorison, A. 8. Hickley. 

Kansas City, Mo.—E. R. Weeks. 

McKeesport, Pa.—Z. Latshaw. 

Nashville, Tenn.—G. K. Whitworth. 

New Haven, Conn.—J. English, S. J. Fox, F. A. Gilbert. 

New York.—J. L. Barclay, G. L. Beetle, W. M. Callen- 
der, J. O. Ellinger, F. W. Harrington, H. Hine, Clark B. 
Hotchkiss, G. Manson, T. C. Martin, R. W. Pope, C. W. 
Price, R. W. Ryan, H. M. Smith, C. E. Stump. 

Niagara Falls, N. Y.—B. Rhodes. 

Norfolk, Va.—W. W. Chamberlain. 

Olneyville, R. I.—R. T. Robinson. 

Philadelphia, Pa.—G. W. Boyer, A. J. De Camp, W. H. 
Edgerton, H. G. Freese, 8S. Holbrook, M. D. Law, James 
A. Pentz, 8S. B. Richards, W. E. Sharpe. 

Pittsburgh, Pa.—S. A. Duncan, G. F. Porter, J. E. Ridall. 

Providence, R. I.—C. A. Wilkinson. 

St. Joseph, Mo.—J. A. Corby. 

St. Louis, Mo.—G. W. Parker, D. R. Russell, J. A: Jy 
Shultz. 

San Francisco, Cal.—Geo. H. Roe. 

Savanuah, Ga.—T. P. Keck. 

Springfield, Mass.—J. W. Hyde. 

Troy, N. Y.—F. A. Cheney, N. McCarty. 

Woburn, Mass.—W. R. Kimball, M. M. M. Slattery, F. 
Swift. 

Youngstown, O,—J. H. Clarke, R. B. Cornell. 


Mr. E. R. Weeks, second vice-president, was chairman, 
Mr. A. J. De Camp, chairman of the Executive Committee 
being his aid. 

Mr. Weeks opened the session with the following re- 
marks: 





OPENING REMARKS. 


GENTLEMEN: Mr. Morrison sends word that owing to the 
sudden and serious illness of his wife he cannot be with 
us. To say that so popular a member of our association 
and so efficient a presiding officer will be greatly missed, 
and that he has our keenest sympathy and best wishes in 
his affliction, will, I feel sure, express but a small portion 
of our appzeciation of our President. The Executive Com- 
mittee has prepared a programme consisting of fourteen 
topics of vital importance upon which members have been 
chosen to open the discussion. 

You do not need to be reminded of the history and 
grow th of our association, or of the pleasure and profit de- 
rived from our meetings in Chicago, New York and Bulti- 
more, to awaken your interest in the present convention, 
but it may not be amiss to emphasize the necessity for the 
closest attention to matters in hand, and the fullest inter- 
change of opinions and experiences, Thus only can the 
maximum benefit of our intercourse be secured. 

Itis my further pleasure to introduce to you one who 
needs no introduction to some, but who desires to know 
you all, and to assure you of his welcome, Mr, Wells W. 
Leggett, president of the Brush Electric Light Company 
of Detroit. 

Mr. Leggett expressed in felicitous terms the pleasure 
he felt, and that of the local Brush Company, in welcom- 
ing the delegates to Detroit. He stated that they had 
arranged a programme for the entertainment of the associ- 
ation, and announced that they had specially chartered 
the ‘City of Cleveland,” the fine new lake steamer fitted 
throughout with the Brush-Swan system, fora sail on the 
river and laxe, one afternoon, returning in timé to see 
the ‘“‘upper lights” burning on the towers for which 
Detroit has so enviable a reputation. He announced also 
that the company would furnish carriages to drive around 
town, so that the tower system might be thoreughly in- 
spected and judged of, in every aspect. 





The roll call was then taken. 

Letters of acceptance as honorary members were read 
from Dr. Werner Siemens, of Berlin, and Mr. John T. 
Sprague, of Birmingham, Eng. Dr. Siemens sent for the 
library of the association copies of some publications from 
his pen. 

The Executive Committee reported the order of business, 
carried out as below. 

The secretary then read his report, showing 125 com- 
panies and individuals as members, being an increase of 
thirteen from the last meeting. : 

The report of Dr. Otto A. Moses, of the committee on 
the proposed bureau of information, was submitted as 
follows: 


REPORT OF COMMITTEE ON STATISTICAL BUREAU. 


A Statistical Bureau of the National Electric Light As- 
sociation shall be established under the direction of a chief 
and under the control of the Executive Committee. 

The chief of the Bureau shall receive a salary of 

His duties shall be to establish an office in the city of 
New York in which shall be kept records of all informa- 
tion collected from and distributed to the members of the 
Association. 

He shall collect and classify all patents as they issue in 
this country and gradually do the same with all that have 
already appeared. 

He shall examine all English, French and German pat- 
ents as they appear, and shall remark on all new inventions 
contained in enn that may be of interest to members of 
the Association. 

He shall classify and file al! patent decisions on electri- 
cal subjects. 

He shall collect documents, catalogues and such statis- 
tics as may be useful in al] departments of electrical dis- 
tribution. 

He shall correspond with all members of the Associa- 
tion and request from time to time information for the 
special and exclusive use of the members of tke Associa- 
tion. 

Ov application from the members of the Association he 
shall endeavor to procure such desired information as may 
be obtained from other members. 

On request he shall endeavor to collect such other infor- 
mation as may be demanded, for which reasonable fees 
shall be charged subject to control of the Executive Com- 
mittee, or of a sub-committee, appointed for that purpose; 
such information being in the nature of abstracts from 
scientific papers, journals, correspondence, opinions, tes- 
timony, drawings, ete. 

The expenses of said Bureau shall be met by dues to be 
paid by the members of the Association according to the 
following classification: 

Local companies shall pay — cents per lamp, per annum. 

Supply companies shall pay $— per annum. 

Parent companies shall pay $— per annum. 


Mr. De Camp moved that the report be placed on file, 
to be taken up at some future time. They all fully appre- 
ciated the importance of such a bureau. but it involved 
expoaee that he did not think the association could now 
stand. . 

Mr. Boyer moved as an amendment that it be referred 
back to the Executive Committee. 

Amendment accepted and carried. 

The next report called for was that from the committee 
on tabulating rates of public lighting. 

Mr. Duncan, of the committee, reported progress, and 
asked for more time, which was granted. 

From the committee on wire gauge, Mr. R. W. Pope 
presented the subjoined report : 


REPORT OF THE COMMITTEE ON STANDARD WIRE GAUGE. 


Your committee upon a standard wire gauge, which was 
to confer with other associations, and advise upon the ex- 
pediency of advocating state or national legislation for the 
recognition of a uniform guage, begs leave to respectfully 
report that, notwithstanding a very general expressed de- 
“sigh 3 all parties interested, that some universal standard 
be adopted, no steps have been taken as yet by manu- 
faciurers to bring about such a result. As the present 
movement in the direction of adopting a standard was 
originally introduced by a wire manufacturer, it was sup- 
posed that by the co operation of the various electrical as- 
sociations, a general reform might be inaugurated. It is 
difficult to devise a gauge free from all objections, and it 
is bardly possible that progress can be made without the 
active support of the actual drawers of wire. The general 
tendency on the part of both producers and consumers, 
who desire accuracy in the filling of orders, is to furnish a 
sample or specify the diameter in thousandths of an inch, 
with further stipulations in some cases as to the weight and 
resistance. This practice will, no doubt, continue, even 
should a standard gauge come into a more general use, 
while in the present condition of affairs, there appears to 
be no other safe course to pursue. 

Whatever gauge may eventually be adopted, it must 
necessarily be based upon actual measurement according 
to recognized existing standards, and consequently it ap- 
pears doubtful whether the actual fractions of an inch, 
which are to conform with a certain number upon a gauge, 
is a proper subject for legislation. It is a well-established 
custom in many branches of trade to designate sizes by 
arbitrary numbers, but however desirable it might be that 
the products of different makers should correspond, this 
is not always the case. It, therefore, appears that where 
a size can be properly designated, based upon a legal inch, 
it is scarcely within the scope of legislation to fix upon an 
arbitrary number to represent the same thing. 

This subject, wherever introduced, has given rise_to 
lengthy discussion without material progress, and while it 
is entirely within the province of this association to assist 
in all reforms of this character, it is extremely doubtful 
if anything can be accomplished without the co-operation 
of the manufacturers, and we would, therefore, respect- 
fully recommend that any further action upon this subject 
be devoted to securing their influence in actually intro- 
ducing a standard wire-gauge. 


He also read the letter from Mr. Welles on this subject, 
which appeared in our issue of Sept. 4. ° 

Mr. Stanley knew of only two telephone companies in 
this country that used the new British gauge adopted by 
the National Telephone Exchange Association. 

Mr. Harrington substantiated this statement. The mat- 
ter was in such shape that practically to-duy no one was 
using the new British standard gauge at all, 





Mr. Weeks, in thé chair, remarked that he used Brown 
& Sharp, and considered it the best gauge mathematically, 
and in every other vy 

Mr. Boyer thought that the manufacturers were waiting 
for the association to adopt some gauge. 

Mr. R. W. Pope explained that the Electric Light Associ- 
ation as a ye! had adopted the new gauge already. He 
quoted the following resolution passed at the Baltimore 
meeting in February : 

Resolved, That the new standard English gauge, as officially 
adopted by the National Telephone Exchange Association, be and 
is hereby approved by the National Electric Light Association, 
for the purpose of insuring uniformity in the mu understand- 
ing of orders manufacturers, dealers, and consumers of 
wires for electrical purposes. 

Resolved, That the members of this association engaged in the 
manufacture and sale of wires be requested to incorporate in 
their catalogues and pera the stipulation that thé standard 
gauge approved by above associations be understood as apply- 
ing to all orders, unless otherwise specified either in quoting t 
prices or shipments, 

Col. Beetle said it was one thing to adopt. a gauge and 
another thing to get the members to carry it out and live 
up to it. They had decided to do one thing and then did 
not do it. : 

Dr. Garratt and others continued the discussion in a way 
that led to the appointment of Dr. Garratt, Mr. Stanley 
and Mr. Slattery to investigate further the wire gauge 
question and to compile a'table to be submitted at some 
further convention. 

Adjourned till 3:30 Pp. m. 

The afternoon session opened with Mr. De Camp presid- 


ing. 
fir. Weeks read the following : 


PROTEST AGAINST THE ENFORCEMENT OF ELECTRICAL 
SUBWAYS. 


It is a well-known fact that for conductors of electricity 
air is the best insulator and earth one of the poorest. 
How. then, are we to account for the objections made to 
aérial lines, and the recent tendency to insist upon sub- 
way construction? Nine out of ten of the general public 
do not really care whether wires are overhead or not. If 
asked for an objection to so placing them, many would 
speak of the danger from lightning ; some would charac- 
terize them as unsightly, while a more thoughtful class 
would note their hindrance to the fire department and 
the obstruction which poles offer to commerce. Sume of 
these objections are valid, but whether all combined are 
strong enough to even offset those which may be urged 
against underground lines remains toibe shown. As a 
matter of fact, aérial wires are a protection against light- 
ning, instead of ‘‘ making so much electricity in the air,” 
as the common phrase runs. It is not in the city, but in 
the country, that most damage by lightning is done. 
Well constructed lines, with wires taut and parallel, or at 
proper angles, and with trim poles of an inconspicuous 
color, are not unsightly, but giye to the streets an air of 
business. That wires do sometimes interfere with the 
work of the fire department, and that poles do offer some 
obstruction to commerce is freely admitted. 

The numerous obstacles to subways may be classed as 
electrical, mechanical and popular—obstacles that hold 
against all wires, but most strongly offset those for tele- 
phone and lighting purposes. The efficiency of electrical 
service depends largely upcen the insulation of the line 
and the steadiness and uninterrupted flow of the current. 


But underground wires, in addition to the increased and 


ever present danger of leakage, are seriously affected by 
induction and retardation, and no system of conduit has 
yet shown itself able to overcome all of these evils. 

At a greater cost of construction, induction may be 
lessened ; but no method yet devised has, in the least, re- 
duced retardation, which is so vital a matter in telegraphic 
and telephonic communication. 

The mechanical objections to underground lines are two- 
fold—those of construction and those of maintenance. 
The cost of such construction is so great that it is a ques- 
tion whether its enforcement would not only deter capital 
from entering the field, but would drive most of the 
present companies out of business. In Philadelphia, the 
City Council, while passing ordinance after ordinance 
requiring private corporations to bury wires, exempted 
the city from doing likewise because it would bankrupt 
her. Wires for aérial arc lives cost about 14 cents per 
foot, but those that are adapted to underground work 
range from 6 cents upward, Other items of construction 
are in about the same ratio. As has been said repeatedly, 
an electrical subway stands as a bar to its general use. 

Consider the mere matter of space. Without tunneling, 
where shall we find a safe place for lines so easily affected 
as ours, under a street already crisscrossed by sewer, gas, 
water, and steam pipes at every few feet? If the space be- 
tween these and the surface be utilized, conduits will be 
in greater danger from surface sewage, and liquid and 
gaseous leakage of all sorts; they will be subject to the 
constant jar of heavy traffic; and will be more seriously 
affected by changes of temperature. Such location, while 
permitting the most economic subway construction, would 
render the question of maintenance a vexing problem. 

It may be said that these objections are urged in the in- 
terests of electric corporations only; that these corpora- 
tions hold valuable franchises, and should be made to con- 
sider the welfare of the public; that if they be uired 
by law to go below the surface, they will quickly devise 
methods for doing so. But in return for these franchises, 
electric corporations furnish accommodations that the pub- 
lic cannot well do without; and invention responds rather 
to the needs of the times, than to legislative demands. 

However, there are other objections to subways that 
more nearly offset the public. I have designated them as 
** popular,” though I believe few of the people have con- 
sidered them. 

Complaints are unceasing that gas, sewer and water 
construction and repair are a hindrance to commerce and 
pleasure, and render streets unsightly and dangerous. The 
frequent disturbance of city soil is a source of malarial 
disease of no mean importance. The necessary excava- 
tions for gas, water, sewer and steam connections are a 
nuisance of daily occurrence; but these connections are 
permanent. Not so with telephone and electric light 
work, It will probably be many years before a telephone 
or an electric lamp will be a fixture, passing from one ten- 
ant to the next as a matter of course. On the contrary, 
their location will be continually changing, and a frequent 
disturbance of malarial subsoil will result. 

Again, much has been said of the danger to the public 
from aérial light wires. This danger is almost entirely im- 

inary. As such wires enter buildings from above, they 
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are beyond the reach of ordinary c. But the leads to 





underground lines are subject to a wear and tear that will 
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continually injure their insulation. These wires would, 
therefore, not only be a constant menace to life; but, as 
they increase the danger of fire, would materially aug- 
ment the rate of insurance. 

The public is already clamoring for reduced rates for 
lighting and telephone service, but the greater cost of a 
ing and maintaining underground lines would certainly 
prevent such reduction, if it did not largely increase pres- 
ent rates. In still another way will the public be incom- 
moded by subways. Poles are now complained of as ob- 
structions to commerce. But subways necessitate frequent 
man-holes and hand-holes in the pavement where wires 
must be drawn in and out. This is a slow process, and as 
extensions and alterations will always be required, there 
will, of course, be a constant obstruction to traffic at con- 
tinually changing points. 

Are not these objections, every one of which is real, 
sufficient to offset any and all that can be brought against 
aérial lines? But above and beyond these, is another that 
places the question of compelling the employment of sub- 
Ways upon the grounds of legality and equity. The whole 
matter of electrical subways is experimental, The New 
York Subway Commission reports: ‘‘The underground 
systems of Philadelphia, Washington and Chicago were 
personally aceestean by us during November, 1885, or 
rather such embryo systems as there exist.” From Phila- 
delphia comes the statement that that city ‘ has arranged 
a test for 11,550 feet of underground wires to illustrate the 
practicability of such a system.” Yet every one knows 
that the cities mentioned have the largest per cent of 
underground wires, 

That electricity is an invaluable aid to commerce is now 
almost a truism. Yet few of those not immediately de- 

ndent upon it for the transaction of a great part of their 

usiness, realize that commerce would stagnate without its 
modern applications. Business men fully recognize that 
anything that interferes with the best e'ectric service, 
equally affects the safety, rapidity and convenience of 
commerce, and, therefore, is not to be lightly held, and 
that only the most weighty objections to present methods 
are worthy to be considered. So fully is this realized, that 
all commissions appointed to inquire into the expediency 
of various new demands to be made of electric corpora- 
tions have uniformly recommended caution and slow pro- 
cedure, that the important duties of the telegraph, tele- 
phone and electric light companies be not interfered with. 

There has been much newspaper talk as to the danger 
of aérial lines ; and much has been said of the large extent 
of underground wires in various cities, and public aiten- 
tion has been so generally called to the subject that many 
cities have been led to suppose that there is an immediate 
necessity for burying all wires. The result is that a great 
deal of hasty legislation has been indu'ged in with very 
little consideration of the knottiness of the problem in- 
volved, and the great expense to which a most valuable 
industry would be put. 

To quote again from the New York commission: ‘The 
difficulties which surround the successful solution of the 
underground wire problem in this city are of an extent 
and magnitude of which the public, as voiced in the gen- 
eral press, at least, have no adequate comprehension.” 

The adaptations of electricity are comparatively modern, 
electric lighting being but in 1ts infancy. Almost every- 
thing in regard to the details of the work is experimental. 
Difficult as is the problem of a satisfactory method of; 
burying telegraph wires it is greatly complicated for tele-; 
phone and electric light lines. That any conduit will 
operate successfully for our business has not yet been 
shown, The percentage of wire now under ground is 
small. In New York, where there is probably more than 
in all other American cities combined, it is about 6 per 
cent, 

How, then, can the matter of subway construction be 
anything but experimental. That it is so is abundantly 
proved by the reports of all who have investigated the 
subject, The reports and contracts of the New York com- 
mission are full of clauses that show this conclusively. 
The most vital questions are left to be settled as the work 
progresses, because no one has the practical knowledge to 
settle them beforehand. There is no question that wires 
may be made to work under ground. All electricians 
admit this ; and many large corporations have made ex- 
tensive experiments with a view to securing some feasible 
subway system. But, as yet, the question how to make 
them work satisfactorily and at a reasonable cost has not 
been solved. 

In view of the existing state of subway experience, how 
can any legislation, looking to the forcing of all wires un- 
der ground, be equitable to electric interests? The first 
investments for the electric lighting business are large; 
unexpected outlays are frequent; the life of the apparatus 
is unknown; and the improvements that are constantly 
being made necessitate many costly changes. All these 
facts protest against hasty legislation whose enforcement 
would practically prohibit many of the small beginnings 
so valuable to new industries. 

There is another phase of the question that has as yet 
received little consideration, Electric companies have a 
large amount of costly apparatus that would be rendered 
useless by a wholesale enforcement of subways. Whether 
they can be compelled to bear this loss, in the present 
state of knowledge as to underground work, involves a 
legal point not yet settled. In fact the best legal advisers 
deny the right of a city to require any corporation to bear 
such loss, especially at the risk of unsatisfactory service. 
When some underground conduit bas been devised that is 
practicable from electric, mechanic and ecouomic stand- 
points, and that the people believe to be more desirable 
than overbead wires, there. will be no need of legislation 
in the matter, as electric corporations will hasten to avail 
themselves of whatever promises best for their customers. 

In view of the fact that subway lines have not yet been 
shown to render as reliable service as aérial ones ; as the 
objections to them will be much greater than those now 
urged against the present method of running wires; and 
as the legal phase of the matter will involve cities in use- 
less and expensive litigation, itseems wisest to hold the 
whole matter in abeyance, until the important tests about 
to be instituted in various localities, notably in New York, 
have resulted in the discovery of some underground plan 
that will give satisfactory service to both producer and 
consumer, This is the course of equity. 


Mr. Pope said that the arguments so freely used against 
the underground idea, by the companies interested in aérial 
wires, were now being brought out by the underground 
people themselves in quarrels with each other, He in- 
stanced the recent litigation in New York over the award of 
the contract by the Subway Commission there to the Con- 


solidated Telegraph and Subway Company. One of the com- 
plaining subway companies urged that it had already spent 
$25,000 in preliminary work, under its supposed privi- 
lege. Here was proof that if it was wrong for one company 
to lose $25,000, it was a still greater wrong for a company 
oferating wires to lose ten times as much. They all knew 
that some of the electrical companies in New York had 
available underground plants which would be practically 
thrown away when their wires were placed underground 
ina combination system. This was oneof the most serious 
questions eonnected with the subject. A company als9 
having invested $100,000 say, in aérial wires, wouid be 
obliged to abandon that and invest as much more in 
order to meet the requirements of the law. That 
was a hardship, and whether anything would be 
done to remedy it was not certain. Mr. Pope then 
mentioned the Western Union subway from 195 
Broadway up to its office at 23d _ street. The 
company had been blocked in its underground work, 
generally. because it could not get permission to place its 
wires underground independently through Twenty-third 
street down to the Third Avenue Elevated road, along 
which the wires would then be carried out of the city. 
Hence the same progress had not been made, as far as that 
company is concerned, as would have been if the 
commission in New York had not been established 
The present system adopted for New York was 
a combination one of various patents and plans 
pieces before the Commission, out of 119. The day 

e left New York work was to have begun excavating the 
first subway from the corner of Twenty-third street up 
Sixth avenue, but he had not heard what bad been done. 
As to the dissensions between the various companies 
which had been eudeavoring to secure the contract 
for doing the work, they were such that the burden 
of contesting the scheme was taken off the hands of the 
aérial people altogether and transferred to the uniler- 
ground companies themselves, who were certainly tight- 
ing more vigorously through the newspapers or the courts 
than ever the aérial wire interests fought the underground 
people. 

Mr, Haskins then made a statement as to the number of 
miles of conduit and wire therein in Chicago, and ex- 
plained some of the points in regard to the well-known 
system in use there for public aud private wires. He took 
his tigures from a paper on the danger of electric light 
wires and the underground system, read by Prof. John P 
Barrett, of Chicago City, electrician and superintendent of 
city telegraphs, before the National Association of 
fire engineers at Providence, on Aug. 24. ‘*Out- 
side of the city wires there is now controlled 
by the Chicago Sectional Underground Company a 
system consisting of about 17 miles of conduit with 150 
miles of wire, which includes all the electric light wires. 
By the Western Union, 10 miles of conduit with 150 miles 
of wire; the Chicago Telephone Company, 3 miles con- 
duit with 200 miles of wire; Bankers and Merchants, 15 
miles conduit with 400 miles of wire ; Postal Telegraph 
Company, 4$ miles conduit with 100 miles of wire: Balti- 
more and Ohio, 2 miles conduit with 50 miles of wire. 
Our municipal system. exclusive of the city electric light 
wires, consist of 634 miles of single wires laid through 
7,931 feet of conduit built and owned by the city. In 
addition there are 20.miles of sing'e wires laid through 
4 miles of conduit owned by the Sectional Cempany ; 10 
miles of single wires placed under the sidewalks in the 
central part of the city ; 1,955 feet of wire in 840 feet of 
iron pipe and about 14 mil s of cables under the river at 
Archer avenue and Chicago avenue, Division street, Cly- 
bourne place, and through the Washington and Lasalle 
street tunnels.” 

‘The conduit owned by the city is a 9” concrete pipe 
leading from the City Hall to Lasalle street, and branch- 
ing from there to the north side, ending at Huron street, to 
the south ending at Harrison street, and to the west side 
ending at Clinton street with manholes 44” in diameter 
and 5 feet deep for the purpose of testing, drawing in and 
out, &c. 

‘** In the Huron strect branch we have 20, in the Harrison 
street 20, and in the Clinton street branch 42 wires leading 
to lightning arresters at each end, and from these points 
the air lines diverge, covering the northern, southern and 
western districts of the city. In the manholes we have 
testing boxes made sir-tight with screw heads and rubber 
gaskets. If we have trouble on one of the lines we can 
locate it between two manholes, draw the faulty wire out 
and a good one in. The wires in this conduit were put 
in service in August, 1884, and have not yziven us any 
trouble since.” Mr. Haskins, while admitting the serious- 
ness of the question of abandoning an aérial plant, said 
that if he were building new lines he would prefer to go 
underground. Wires once put under would remain there 
in better shape than if put overhead. 

Mr. Pope then gave a few details as to the underground 
plan of ‘‘drawing in” subways adopted for New York 
and Brooklyn. 

Mr. De Camp thought there was less antagonism in this 
matter than before, and that the outlook was encouraging 
for a final solution that might prove satisfactory to both 
parties concerned, He called attention to the fact that in 
Philadelphia, the City Electrical Department, with sanc- 
tion of the authorities, was making trials with are lights 
on about 11,000 feet of underground system. The 
city had thus shown a sincerity in this matter, wanting 
heretofore, and that promised a better understanding. It 
was beginning to be appreciated that there was a good 
deal of point in the objections raised by the aérial wire in- 
terests, and, on the other hand, with the system shown to 
be practicable, the aérial companies would undoubtedly be 
governed by the results. Altogether, Mr. De Camp took a 
far more hopeful view on the subject than heretofore. 

Mr. Haskins said that in some towns of the State of IIl- 
inois it was the practice tu look on the sidewalk as a portion 
of the etreet; and in some, not; and difficulty arose as to 
the limit of the fee simple of the party owning the prop- 
erty abutting on the sidewalk. Many such people thought 
if they could get a dollar or two out of an electric light 
company it was not a bad thing to have. 

Mr. De Camp emphasized his view that whenever they 
came to adopt an underground system in cities, it must be 
a general system including and embracing all the wires. 
And, moreover, he did not want to put his wires in a con- 
duit unless it was in the charge of an entirely d‘sinter- 
ested party, so that there would not be the slightest chance 
or possibility of favoritism or of any tampering with the 
wires. 

Mr. Roe thought it would be well as influencing public 





cpinion to print and circulate the protest in handy, small 





form. The suggestion was discussed, but failed of adop- 
tion. 

Mr. Corby being asked for his experience said that so 
far he had been let alone at St. Joseph, and he was willing 
to let the matter stay there—without raising the ques- 
tion. 

Mr. T. C. Martin then read a paper on 
SOME FEATURES OF INCANDESCENT LIGHTING AND WIRING. 


In bringing to your attention a few remarks on incan- 
descent lighting and wiring, it will be of interest to note 
that at the first meeting of the Association the first sub- 
ject on the programme was “incandescent. lighting.” It 
seems to me wise that the subject should have been given 
such prominence. The arc light is to many of us a main 
object of concern, as it is a main source of income ; but, 
after all, as Dr. Otto A. Moses pointed out so forcibly at 
our New York meeting last September, the arc lighting 
field, when wholly covered, is but 5 per cent. of the pos- 
sible area over which electric current can be utilized for 
illuminating purposes, in cities and towns, to replace gas, 
oil and candles. We are even told by some that even in 
its own special and peculiar sphere of occupation— 
that of street lighting—the arc lamp if to give way 
before large incandescent lamps disposed, as are 
the gas jets, on short, ordinary posts. That may be, 
though 1 hardly ‘expect to witness a complete change 
yet awhile. I know of few more cheerful or beauti- 
ful sights than the tower, like a “radiant sister 
of the day,” as Shelley phrased it, holding aloft. through 
storm and calm its torch of living fire; or the long lines 
of steadfast white stars that now begirdle and illumine 
nightly the finest thoroughfares of our most progressive 
cities. Those lights have come to stay, little asthe Hicken- 
loopers may be willing to admit it. 

Meantime, the incandescent light is rapidly gaining 
ground, leaving its more robust brother outside, for the 
present, as a most unquestionable cock of the sidewalk. 
At the Baltimore meeting last February, Mr. De Camp 
summed up the situation in regard to indoor lighting in 
half a dozen highly significant words. He said: ‘ The 
incandescent light is popular. It is growing in popularity. 
It is most popular among the business people.” That be- 
ing the case, there has been a general desire on the part of 
are lighting companies to meet the demand that comes to 
them for both forms of the light. To the public, the elec- 
tric light still means either arc or incandescent, indiffer- 
ently, to be ordered at the same station, just as one 
would order butter and cheese at the same store coun- 
ter. One effort to meet the new requirement has been 
made in the supply of incandescent lights on are cir- 
cuits, run from distributing boxes; and while that 
method is characterized by many practical men as 
a craze, and by others is regarded as still in the stages 
of experiment more or less advanced, it has the recom- 
mendation of filling a gap. Some companies are trying 
the system with success, while others, with deeper purses 
or fortified by the courage of their convictions, have put 
in already separate plant for incandescent lighting, and 
are running independent circuits for it. At the beginning 
of the present year, about sixty arc Companies were oper- 
ating incandescent lights as a regular and large part of 
their business, and from what I can learn, the number has 
doubled since then. Ina few instances the old arc com- 
pany has formed a new organization to handle the incan- 
descent lighting, a plan that has its advantages, perhaps, 
although concentration of plantand unity of management 
generally result in economy and larger dividends, Some- 
times the local gas company has itself kindly relieved the 
electric light company of worry on this score. Altogether, 
the late remarkable development of the incandescent field 
is, I venture to say, well worthy the consideration of the 
association in its assemblage to-day. 

Professor Thurston recently took occasion to point out 
that in his well-known historical review of the evolution 
of the steam engine, he had distinguished three periods of 
growth: that of speculation--by which he meant theori- 
zation, not stock-jobbing ; next application in a great vari- 
ety of distant forms ; and then a period of refinement in 
details. I cannot but feel that in incandescent lighting 
we have reached analogously the last of these three stages, 
in which success lies largely with the adaptation of means 
toends, and the care with which simplicity of system is 
combined with elegance of apparatus. The chief elements 
of operation are now well ascertained and determined. 
We have dynamos of high efficiency giving us currents of 
constant potential, we have lamps steadily gaining in 
life and candle-power, and through the meetings of 
the Association we are quickly learning the best 
methods of station equipment and management. But, so 
far, little has been said in public or in print about wiring, 
in connection with which many important ‘details of 
refinement” have still to be settled; and it may not be 
amiss, therefore, after the survey just taken, to direct at- 
teution to this subject briefly. My own interest in the 
matter has been aroused by an inspection of some of the 
work done in New York, especially that of Mr. Augustus 
Noll, of the firm of Noll Brothers, who have’ put in proba- 
bly more than 50,000 lights for the Edison Company, the 
confidence of which they deservedly enjoy. From the 
fact that the Edison Company has lately abolished its wir- 
ing department and turned over the work to this firm, I 
cannot but infer that the methods adopted have been such 
as to reflect great credit on the Edison system wherever 
thus installed. A glance at those methods, then, will 
perhaps be beneficial and suggestive. 

Mr. Noll is an enthusiastic advocate of the ‘‘ distribu- 
tien” system in wiring as compared with the ‘‘circula- 
tion ” system, and I am free to own that the little study I 
have been able to give the subject almost persuades me, 
too, to be a ‘‘ distributionist.” A definition of the two 
systems, or rather a statement as to their differences, may 
be attempted here. ‘‘ Circulation,” regarded broadly, con- 
sists, forinstance in a large building, in running the main 
wire clear through from the dynamo to the last floor, and 
at each floor taking off a feeder by which in turn the 
lamps there are supplied. Now, according to Mr. Noll, a 
system of this nature is very difficult to manipulate. Yuu 
have naturally a large loss between the first lamp and the 
last, and the only way to get equal candle-power on each 
floor is to put in lamps of lower voltage the further they 
are removed. But the lower the voltage of the lamps, the 
less economical does the system become; the heat units 
on the Jine are increased, warming up the conductors un- 
desirably, and as some of the lamps nearest the machine 
will be run above their candle-power, there will be ab- 
normal breakage. Moreover, if the building have great 
depth, the lamp furthest from the main on the same 
floors will show a drop in candle-power as compared with 
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the lamp on that floor nearest the main. Besides, in test- 
ing for grounds and leakages, much cutting and time are; 
required to locate the trouble, especially where, as I have 
known to be the case in some large installations, as many 
as fifty or sixty lights have been placed under the control 
of a single switch. 

Turning to the ‘ distribution ” system, as recommended 
so enthusiastically and employed so skillfully by Mr. Noll, 
it would appear that a plant, no matter how large, can be 
wired in such wise that the loss or drop between the top 
floor and the basement will be as inconsiderable as only 
one or two volts. The idea is to wire to centers, or dis- 
tributing points midway in the installation, thus equaliz- 
ing the pressure on all parts of the conductors, and mak- 
ing it possible to use the same volt lamp in the plebeian 
dive, the luxurious parlor and the journalistic garret on 
the seventh floor. The wires are so arranged, too, that 
any portion of the system may be individually discon- 
nected and tested, and hence the cutting of wires and 
damage of floors and ceilings can be avoided or minimized 
where the wires are concealed from sight. When the 
building is very large, it is advisable to run two or more 
main feeders, as by using only one the distance from the 
distribut'ng centre will be great enough to increase the drop 
on the line. For other reasons, too, 1t is always preferable 
to have more than one main feeder. Should any mishap 
occur with dynamo or engine, you can'throw off one sec- 
tion of the building or throw in another dynamo, or where 
both machines supply together, leave one with light- 
ened load. A further advantage of frequent distribut- 
ing points is, that all safety devices, such as cut- 
outs, switches, etc., are located on each floor in 
one known place or more, easy of access to those 
in charge; whereas in ordinary “circulation” they 
are placed in all parts of the building indiscriminately. 
To give two examples of Mr. Noll’s methods: I found 
that in the new Astor Building. in Wall street, a structure 
of great depth, he has three main circuits on each floor, 
with the switches and safety catches in groups of five in 
definite locations within the hallway paneling. Hence he 
could test out trouble down to any group of five, and then 
go without the least delay to the box revealing the actual 
fault. In the Central Park Piaza Hotel. where more than 
.8,000 lights are being installed, Mr. Noll has five main 
feeders connecting with five switches and boxes on each 
floor. The boxes are placed in the hallways just at the 
top of the wainscoting, and while in nobodv’s way, can be 
got at immediately. [tis evident that by locating all the 
control devices in lock-boxes in the hallways, in hotels or 
apartment houses, you do not inconvenience any occupant 
o.aroom. If trouble arises, you go direct to the box 
concerned and test from that point. If the plant is in a 
large mill or factory, the employés, prompted by that in- 
satiable curiosity at once the blessing and bane of our 
nation, are very apt to meddle with the apparatus; but by 
having the boxes placed regularly, with the safety and 
switching devices therein under lock and key, much an- 
noyance will be avoided. The employés may not approve, 
but the electrician in charge will rejoice. 

So much for systems of wiring. There are ove or two 
other ‘‘ refinements of detail” to which Mr. Noll has di- 
recied my unpracticed eye, that probably have won your 
notice also. One is the fact that too often small tap lines 
are run anyhow, and thus present as labyrinthine an ap- 
pearance as a map of Boston or the maze around Rosa- 
mond’s bower. Now in this respect, we can learn from 
our friends, the enemy. Some day, in the good time com- 
ing, the gasfitier will rank with the dodo as an extinct 
animal, and the combirration fixture will be preserved in 
museums next to the flint musket and the clock wound by 
hand; but as nothing exists without its lesson, it is well 
to remember that piping has been reduced by the gas- 
fitter to a system that is at once sensible and effective. Fol- 
lowing the gas precedent, then, as to mains, though not as 
to meters, main wires should always be in wonted places, 
and all tap wires should run at right angles. Architects 
are, I believe, fuliy informed as to the manner in which 
gas pipes are placed iu houses, but often the waysof wire- 
men in running lines haphazard are as inscrutable to 
them as the ways of Providence or the votes of a board of 
Aldermen. If a regular system, mechanically, of wiring 
were to be universally adopted, there would be no trouble 
in telling just where a defective line ran; and then it 
would not be necessary, when wanting the information in 
a hurry, to hunt up the man who did the work and has a 
weak memory. 

The advantage of running tap wires at right angles and 
from familiar points is the more appreciated where those 
wires are concealed completely. This matter of covering 
up wires is another point on which the Association might 
well utter an official opinion. In the new buildings on 
which he is at work, Nr. Noll has all his wires out of sight, 
in the walls, under the plaster and the woodwork. The 
effect is admirable. Yet it was but the other day that the 
President of a parent company in the incandescent tield 
expressed to me his decided preference for wires in sight, 
that being in accord with modern architectural and 
engineering practice as far as he was acquainted with it. 
He liked moldings; while another active worker in in- 
candescent lighting told me not long ago that the sight 
of a molding on a wall for wires was abhorrent to his 
ideas of beauty and seemliness. Perhaps uniformity ia 
this respect will not be reached until, as will soon be the 
case, all buildings are wired from the start. 

Then they will be, I think,in the walls and under the 
floors, as are the gas pipes to-day, although the steam-heat- 
ing pipes are undoubtedly more in sight than they once 
were. So far, one may contend, it has been something in 
substantiation of the honesty of the wiring done that it 
has often been left to be observed of all observers. In fact, 
as the politicians are the most successful of wire runners 
and are generally anxious and desirous to keep their leads 
well out of sight, the inference might fairly be drawn 
that electric lighting has little todo with municipial poli- 
tics. 

There are some places, however, where wires are neces- 
sarily strung in full view, such as breweries, dye-houses, 
stables and like establishments, in which the air is very 
damp or is ladea with acid vapors. I notice that Mr. Noll 
makes a practice in such cases of using good insulated wire 
suspended as much as possible, using a minimum quantity 
of insulators or fastenings. ‘his should be, as perhaps it 
has already become, a generally adopted method. 

And now, fittingly, one or two words as to the under- 
writers’ rules and regulations. In New York it is required 
that wires should have 2} inches space between them, or 
not less than half an inch of some solid non-conductor, 
such as dry wood. When the work is finished, the com- 





pany or contractor notifies the Board, and an inspection 


is made. Now the work may be seemingly good, but 
should that dry wood become wet, a not unlikely con- 
tingency, any defect or shortcoming in the work would 
soon manifest itself unpleasantly. Again, in a new build- 
ing, where wires are laid under the floors or imbedded in 
plaster, the contractor can in reality use any material he 
pleases and run the wires as his fancy or convenience dic- 
tates, for when the inspection occurs, after the work is 
finished, the underwriters’ man has to depend rather on 
the evidence of his ears than of his eyes. The wires being 
concealed, the inspector can only know of their position 
and condition by some intuitive process. To step in at so 
late a stage is rather superfluous. 

Moreover, there isa want of uniformity in system. In 
New York the underwriters depend for safety on the dis- 
tance apart of the conductors, while in Chicago, I am in- 
formed, they depend chiefly on testing the resistance of 
insulation, which, not unlike the little girl of hi-tory, may 
be ‘‘verv, very good” at one time, but decidedly ** bad” 
and *‘ horrid” at another. In New England, as I under- 
stand, samples of wire are given to lighting companies and 
wiring contractors, accompanied by ruies as to which 
should be used and as tothe nature of the workmanship. 
In that section more has been done, I believe. than any- 
where else to secure good, honest work. Still, in a com- 
paratively new industry there will be frequent opportuni- 
ties of evasion. It is suggested by Mr. Noll, in reply to 
my queries on this point, that in all large cities and manu- 
facturing centres, an intelligent, trustworthy inspector be 
apoointed, having the necessary qualifications to judge of 
proper mechanical and electrical construction. Then, when 
a building is to be wired, notification of the fact should 
be sent in, with samples of the wires to be used. 
At the time tixed for starting, the inspector should 
be in attendance to look over the building and offer sug- 
gestions, and from that time the work should have his 
supervision so that he can satisfy himself as to the stand- 
ard quality of material and work. On completion, the 
inspector could at once issue his permit. 1am not greatly 
in favor of inquisitorial methods of keeping mankind 
straight, but it is not impossible that a plan of this char- 
acter would do much to raise the quality of the work, 
secure satisfactory operation of plant, and give greater 
stability to the whole business, Or, as an alternative, the 
step might be taken under the auspices of this Associa 
tion, of examining and certifying or licensing those whodo 
the actual wiring. This is the practice with steam engi- 
neers and plumbers, yielding excellent results, and it 
might go far toward securing the users of electric light 
against inferior and dangerous work. Nothing is good 
enough until it is as good as it can be. 

It was voted to reserve the discussion of the paper until 
the morning. 

Before the meeting adjourned, Mr. Leggett, to meet a 
question that had been put to him very generally by the 
members, said that the towers in Detroit were lighting 21 
square miles entirely from ore station. One circuit was 
20 miles in length, and had fifteen towers on it. There 
were 122 of the towers, nearly all of 4 lights of 2000 c. p. 
each. There were 78 low pole lights, but quite a number of 
these were not placed with any special view to lighting 
the locality. There were 576 city lightsin all, The towers 
stand on one leg only, and are i50 feet in height. With 
three legs to the tower, they found climbing boys a nui- 
sance. The streets were lighted all night and every night 
in the year. The citizens were strongly in favor of the 
tower system. The annual «ity contract was $114,500, 

Adjourned till 10 a. M. Wednesday. 





The session on Wednesday morning opened with the dis- 
cussion of the paper on some features of incandescent 
lighting and wiring. Great interest appeared to be taken 
in the matter, and the discussion occupied about two 
hours, ranging over all the points touched upon. 

Mr. Cheney said that his company had not found much 
advantage in running incandescent lamps on are circuits. 
He thought it to be a dangerous practice to run wires 
under floors, etc., and made a strong plea for the use of 
moldings. 

Mr. Ridlon said that it was thought by their insurance 
people that an air space with the wires in sight was far 
better and safer than any molding whatever. If they 
were to have a molding, they should have one that was 
fire-proof and proof against dampness between the mold- 
ing and the wall. 

Mr. Rhodes said that at Niagara Falls they were using 
water power, and had a good many Swan Jamps running 
very satisfactorily from their Brush are circuits. These 
incandescent lights were used in connection with a Brush 
box, both 388 and 92 volts. Some.of them were located 
several miles away from the station, some of them over 
in Canada, They crossed the river twice with their 
wires, but not under water. ‘* We do not use barrels 


for the protection of our wires, either, but they 
cross on one bridge and come back on the other. One 


of our circuits is 12 miles long. We tind no difficulty 
whatever in using these lamps at that distance from the 
dynamo, But I have come to learn more about wiring. Our 
wiring has been done by men who have grown up in the 
business with us, and the only lessons they liave had 
have been the lessons of experience. The question of wir- 
ing is a serious one, and one on which | with a good 
many others, need instruction.” In reply to questions, Mr. 
Rhodes continued : ‘‘ We are running, in the usual way, 
seven 38 or sixteen 92 volt lamps from these distributing 
boxes. I am sorry to say we have not had any way yet of 
keeping a record of the life of the lamps thus run, in 
hours. We run our lamps either for all-night business 
or for half-night business, and those who run for part of 
the night are permitted to burn their lamps until 10 o’clock 
in some cases; those lamps burn all the way up till 10, 11, 
12 and 1 o’clock. With a number of boxes, I suppose the 
average burning will be from one hour before sunset until 
10 or 11 o’clock at night. We keep account of our break- 
age, not by hours but by the month. We find 
that for the last three months our breakage has been 3 
lamps per month, to each set of 7. For some reason or 
other not quite clear to us, the breakage is becoming less 
and less. The longer we use the lamps, the fewer give 
out. Whether the manufacturers are making the lamps 
better, or whether we are learning to run the dynamo 
more steadily, and to keep our current more regular, | am 
not peepanet to say : but certainly we are gaining 
in that respect. Thus the breakage will now _ be 
about 2 per month, to each set of 7, which 
would be 24 in a year. Any one can figure out 
the expense of that, and will find that it is not a remark- 
ably serious item of expense, as this is practically almost 


the entire expense of running. How this would be varied 
by running by steam I am not prepared to say, but I believe 
that as we run by water-power our current is much more 
regular than it can be made by the best steam engines: 
and, I believe, that in that respect we have an advantage 
over steam engines. Another point is, our expense is so 
very little on other items that we consider this breakage 
to be our principal item of expense. Our entire cost for 
horse-power is $15 per h.-p. per year, including the rent of 
the building and the installation of the wheel. We do 
not own the wheel, but rent power. As the power re- 
quired for seven 38-volt lamps is considerably less than a 
horse-power, the power expense is very small indeed, The 
expense also of the men who take care of these lamps is 
very small indeed, because it is deiegated to the lamp 
trimmers and occupies very little of their time. The suc- 
cess with us is so great that it is at least satisfactory. The 
liz hts are satisfactory to cur customers, and the prices are 
as satisfactor} to us as to them.” 

Mr. De Camp: You speak of a breakage of two 
lamps per month for a group of seven. That is the 58-volt 
lamp. Does the same rule apply to the 92 in groups of six- 
teen ? 

Mr. Rhodes : We have not had enough experience yet to 
strike an average. On the two sets that have been run- 
ning a few months, our breakage bas been considerably 
le-s in proportion. That may be because we have not yet 
reached the life of the first lamps we put on, I think that on 
our three sets fur three months, the breakage has been only 
about 2 per set—onls about the same number tn the sixteen 
of 92 volts as in the seven of 38 volts. The 16c. p. lights 
easily take the place of a 5-ft. gas burner. They are run on 
the same circuit as the arc lamps, but we have been advised 
that if we put our entire number of incandescent lamps in 
groups, on a circuit by themselves, the breakage would be 
still less. But we cannot do that without doubly cover- 
ing our entire district, and we prefer to continue doing as 
we are, wich a single system of wiring covering our entire 
territory, sandwiching in among our ares the incandes- 
cents, just as they happen to come. 

Mr. De Camp inquired as to price compared with that 
obtained for the arc lamp displaced by the group. 

Mr. Rhodes: We charge in all cases $1 per month for 
each incandescent lamp. We get $7 for each set of seven, 
Where we put in the sixteen we make $1 reduction, leav- 
ing the charge $15 for the sixteen Jamps, a_ slight induce- 
ment to the customer to take the additional number. We 
add 50 per cent, to that for lamps that burn all night. 
For arc lights we receive $8 per month, single lamps, and 
$10 doubie lamps. In some cases we find that we have been 
obliged to substitute the incandescent lamps for the are, 
whether we wanted to do it or not, and T believe that has 
been found to be the experience of others, as already 
stated. There is a call for incandescent lamps, no 
matter how well the ares burn—and ours burn 
as well as anybody's. Nearly all the customers who occupy 
small stores, as is the case in sinall towns, and to a great 
extent in large towns, prefer the incandescent lamps to the 
best possible arc lamp in existence. We find that there is 
a call for these incandescent lamps from those who have 
been using arc lamps. We find that there is not a very 
great difference between the protit of one and the other, 
and we try to balance one against the other at those prices 
which I have named. We are very much pleased to sub- 
stitute the incandescent lamps for the arc. We try to fix 
our prices so that it will be as satisfactory to ourselves in 
one case as in the other, and then we let the customer 
make his own selection, 

Mr. Weeks: Do you furnish the wire and fixtures, or 
charge that to the patrons? 

Mr. Rhodes: That is a question that has come up several 
times—what to do with fixtures, At the present time, we 
are in a transition state, | may say, looking for advice and 
trying to learn from experience and that of others. We 
have not yet arrived at any conclusion, [ think the one 
we will arrive at will be to insist on having everything 
done well, and, if necessary, to put in our own fixt- 
ures. We will put in a fair fixture, not an ex- 
travagant one, and adopt two or three different styles. 
We will put in such for you at our own expense, doing the 
entire work and paying for it ourselves, not charging the 
customers either for the wiring or for the glass globes and 
shades in connection, This point of charging for fixtures 
has become a serious one in cities where there is a good 
deal of competition, and inorder to get the business one 
company and then the other will make sacrifices, and hence 
the companies have come to do all the work themselves 
without any charge to their customers. Of course where 
there is only one company, and that has all the business it 
can get, it can make the charge against the customers what 
it pleases. In smalltowns like our own, where !t is necessary 
in order to get a large amount of business to make some 
sacritice, it comes to be nearly a necessity to do the thing 
yourself, That is a maiter to be judged of in each com- 
munity separately. We believe that im the way we pro- 
pose to adopt, we can get our wiring done more satisfac- 
torily to ourselves, and that we can obtain a sufficient 
additional number of customers to make 1t profitable to 
ourselves. We have had quite a little trouble from poor 
wiring and from banging incandescent lights with poor 
fixtures. We find that it will pay us to turpish proper 
fixtures, even if they are combination fixtures, having 
them well insulated and the incandescents properly 
attached. 

Mr. Ridlon: How long a time do you make a contract 
with your customers? 

Mr. Rhodes: Fora year. But we have come to the con- 
clusion that whether a customer signs a contract or not it 
is rather immaterial, because if we have a customer who 
is dissatisfied with his lamp from any reason whatever, it 
is much better for us, if such a case should happen, or for 
any Other company, to take the light out immediately and 
release the man trom his contract than to insist upon his 
using the light against his will until the close of the time. 
It is better for the company to see in the first place whether 
the man will continue; and if heis not likely to continue, 
it is best not to putin the lampatali, There are a great 
many such cases where arc lamps have been forced into 
stores and saloons, where they were not at all appropriate. 
I have known cases where coutracts have been signed and 
the customer forced to use the light, when the contract 
ought never to have been made at all. We believe that 
in such cases it is better to discontinue the light entirely. 

Dr. Garratt said he did not believe that with any system 





of light, whether electricity, gas, kerosene or candles, the 
party supplying the light should be called upon to furnish 
the tixtures, too. Any man wishful to have the light was 
willing, he thought, to pay for wiring and fitting up the 
house, It was thus with gas, and he did not see why an 
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electric lighting company should not be similarly disposed. 

Mr. Duncan wanted to know who stood the breakage of 
the lam 

Mr. Rhodes : The com 
nishes the incandescent 
Certainly our com 7. does. 

Mr. De Camp : the question as to who should repair 
the lamp. If they charged the customer with half the 
breakage, that seemed to be equitable. He thought that a 
company with a number of tiese lights on an extended 
system and entirely responsible for the breakage could not 
afford to neglect them, and that the attendance on them 
to the extent of inspection would be very nearly equal to 
that on the arc light. If, however, the parties using these 
lights knew that when broken the lights were to be re- 
placed at their expense, they would undoubtedly take bet- 
ter care of the property than if the case were reversed, 

Mr. Gilbert said that in New England they had been 
running i25 c. p. lamps on the are circuit fgr about three 
months. They had not believed in it before. They now 
found they could usethemin multiple series without the 
box, and could certainly get three of them for less than a 
box would cost. They made their estimates as to the 
necessary life of lamps, and as to the price that should 
make them willing to displace the arc. If the lamps 
lived 400 hours they were going to putin more. Next 
convention he would know and fell the difference 
found in the profit on that basis. For some of them the 
average time now is 500hours. They were getting a great 
deal longer life than they estimated. If the lamps lived 
100 hours, they would still get their money back, but not 
make any protit’ He found there was a field for the large 
incandescent lights just below where the arc lights stop, 
with people who felt they could not afford the arc light ; 
and they could put in ten of them where they put in one 
arc light in the dull season. They could run them any 
distance, and they were perfectly safe. 

Their insurance inspector was satisfied with them. With 
the guarantee of the inspector and the experience they had, 
they were going to increase their commercial business 
much more than with the arc system. As for small in- 
candescent lights, they were just beginning to use them, 
but had not gone far enough to give any information 
about them yet, as to whether they would be profitable or 
not. 

Mr. Bowen noticed that in Chicago they were putting 
several incandescent lamps in store windows, leaving the 
are light for the back of the store. He had n» doubt that 
the 125 c. p. lights would become quite popular. 

Mr. Slattery being asked to make some statement with 
regaid to his *‘sun” distributing system, said: I am en- 
gaged in manufacturing these goods, not using them. I 
and those with me in the same line feel that we ought to 
come here and listen to the verdict rendered by those who 
buy our goods, aud also to hear the criticisms that are ex- 
tremely useful and necessary to us in making goods to 
meet the requirements of varying markets. It has been 
most encouraging, indeed, to hear the satisfactory ex- 
pressions on the part of some of our friends with 
regard tothe proper application of incandescent lights 
used upon high tension currents. There is a great deal of 
mind at the present time concentrated upon problems in- 
volved in this matter, and the suggestions that have heen 
thrown out and the criticisms advanced are, as I have 
said, extremely useful to us, and I would very much 
rather remain a listener than be a speaker. [am more of 
a worker, 

The use of the incandescent lamp on high tension cir- 
cuits has been a great difficulty for the manufacturers. 
Difficulties apparently innumerable and insuperable have 
presented themseves continually in working along that 
line 1n the past, and have been discouraging ; but I have 
never known anything that has been called for by the pub- 
lic that has not Leen produced by some ingenious individ- 
val; and s« I look forward with a great deal of hope to 
the immediate future, when will have to be met the 
rapidly growing demand for incandescent lamps for 
high tension distribution. As to operation, no 
doubt great troubles have been met with from 
grounds upon are lines; but those grounds, too, have 
chiefly occurred through careless installation, I believe. 
But now, with greater efficiency and competency in the 
line of installation, it seems to me that at the present 
time we can overcome all the difficulties that have here- 
tofore rendered efforts in the direction of high-tension 
distribution very disheartening. Our company—and I 
speak with considerable reserve, as it might look like an 
advertising statement—has been endeavoring to meet 
this new demand. We make a box that enables peo- 

jle who are using are lights to distribute as flex- 
ibly as if they were dealing with low tension. 
manufacturers of a complete system, with the exception 
of the dynamo, we have been able to make up any form 
that has been called for by customers, and I came here 
to-day to hear the verdict passed. It has been gratifying 
to me that in many cases great satisfaction has been ex- 
pressed ; in some cases, friendly criticism has brought out 
weaknesses that there will be no difficulty in oveicoming. 
As the weeks go by—not the years now—I think that the 
subject of high tension distribution will receive greater 
and greater attention, because we are working so closely 
to the varying demands made upon us by the public at 
large, 

Mr. Rhodes said that a great many of them would like 
to know a litthe more about Mr. Slattery’s distributing 
box. 

Mr. Slattery invited the members to his exhibit, ard 
gave some details, such as will be found later in the notes 
of exhibit. 

Mr. Law laid stress on the necessity of using safety 
fuses on both sides of the circuit, and had a strong opinion 
in favor of running the incandescent wires close together 
for safety reasons, rather than so widely apart. 

Mr. Duncan had been running incandescent lights since 
March, and thought the drift of the whole discussion was 
to show that the combination of arc and imcandescent 
lighting, as separate systems in the same station or by 
means of the distribution box, was the necessity of the 
time for electric hght mea, and the ones working in the 
latcer field were those whom they should look to for long- 
distance incandescent lighting. He spoke also ot his 
satisfactory experience with large incandescents—burn- 
ing 2,800 hours without appreciable reduction of 
candle-power. In large cities, he said, no disposition 
exis.ed to displace arc lights, except as inside lghts. 
The demand for incandescen s came from stores and 
such places, where, instead of being bound up to an 
arbitrary rule for light on and off, they wanted a light to 
turn on or off, to suit their convenience at any time. He 


ny, I suppose, in all cases fur- 
mps, when breakage happens. 


Being | h 


found them ready to for that kind of light if they 
could get it. For 2, feet away from the station, you 
could supply that light with a better profit direct from the 
machine. They charged $1 20 month for an ordinary 16 
c. p. light. He found that the average burning was not 
more than 4 hours a day. 

With regard to the report on wire gauge, R. W. Pope 
said he wished to amend the statement that the manufac- 
turers were not yet recognizing the new standard in their 
work. He called attention to an exception which had just 
been brought to his notice, by reading the following card : 

Dear Smr: In compliance with the resolut ons passed 
by the National Telephone Exchange Association and the 
National Electric Light Association, | beg to inform you 
that hereafter all catalogues and price-lists issued by me 
will be made up and based upon the “‘ standard” wire 
gauge. 

Our wires and cables are on exhibi:ion in parlor C. 

Yours truly, 
CLARK B. Hotcuxiss, General Agent. 


Mr. C. C. Haskins then read a paper on 
WIRE JOINTS 


Joints, splices, connections, by whatever name we may 
designate them, play an important part in all vehicles of 
electricity. From that conductor which carries the pigmy 
talking current of the telephone or that other feeble 
weakling which from the manager’s desk rings up the 
nodding office hoy, on the one hand, to the carrier of a 
giant power which lights a thoroughfare, or, successfully 
combating the torces of nature, attracts the metal and 
repels the dross in a valuable ore on the other. 

The influence which one of these junctions may exert 
for good or evil is varied by an element in the question 
liable to be overlooked by a casual observer. A connection 
which will answer all necessary demands in a burglar 
alarm wire or a call-bell circuit, the simpiest of all con- 
nections, a bell-hanger’s joint, might be an element of un- 
told annoyance and loss if placed in the path of another 
form of current. In telephone work, too, an imperfect 
joint, provided st is not loose enough to set up a micro- 
phonic action, is usually considered a matter of compara- 
tively small importance, provided the subscriber pays bis 
bills promptly. 

In both these cases the original outlay for mechanical 
power is so slight, the weight of copper so small, the entire 
combination +o simple, that a renewal of the plant would 
be hardly more than the re-insulation of an ordinary cen- 
tral electric light plant, and hence of little consequence. 

Tbe average electric-light man is a graduate of some one 
of the schools alluded to above. He comes, usually, from 
either the telephone or the telegraph department of elec 
tricity, and naturally brings with him the ways and ideas 
which pertain ana belong to those enterprises. The un- 
learning, the forgetting of certain of these ways and ideas, 
the reteaching of such employés is really a matier of 
more labor and less progress than if the scholar were one 
who bad never been a wiler in any electrical field. 

The telephone man will tell how many hundreds of 
joints he has made without even scraping the wire, and 
that all the connections on the switch-board where he 
learned the business were fastened without soldering, and 
no ‘lines ever worked better than they did in the old 
N. G. Exchange.” 

And the telegraph man boasts of the thousands of joints 
he has made where he twisted a No. 9 wire so tight that 
years afterward, when Doran, or Bristol, or Pat Whalen 
renewed the line, in each of his joints that was opened 
they found the line of contact between the two wires as 
bright as the day it was _put.there, perhaps, before the 
war. It is hard teaching old dogs new tricks. 

The telegraph people have an advantage over the elec- 
tric light people in this: Their lines are all run in a way 
to enable an electrician seated at some telegraph centre 
like Chicago, New York, New Orleans, or San Francisco, 
to conzect with any one of these which is working unsat- 
isfactorily, study its symptoms and prescribe tor the dis- 
ease, nu matter how faraway. An expert at the terminal 
of the cable connecting two continents will measure the 
distance to a fault in the line and iocate it so nearly that 
it is picked up with little difficulty. 

In a telegraph line an amount of resistance equivalent 
to that of one relay in the line would be readily compen- 
sated for by a slight increase of battery power, or still 
more easily by the adjustment of the instruments in the 
line. Suchan addition to the resistance of an electric 
light circuit might be almost equivalent to shutting down 
the plant. On the other hand, a current which the tele- 
graph service requires would be effectually stopped by a 
resistance to which a dynamo current would pay little 
eed. 

Experience shows that a bad joint is more readily found 
by using a small battery than a larger one. Such a joint 
ona line having, for example, 25 cells of battery will oc- 
casionally open the line and thus cause annoyance, while 
for the most part of the time the line will. remain closed. 
Now if while it is open the twenty-five cell battery be 
short circuited with a thirty ohm relay in circuit, when 
the battery is again opened out suddenly the line willclose 
through the imperfect joint. 

Several explanations of this peculiar phenomenon have 
been suggested. It has been claimed that a mechanical 
closing of the fault is produced by the metallic expansion 
due to heat. Another suggestion was that the two elec- 
trical conditions either side the brake, being opposite in 
character and mutually attracted toward each other, that 
these acted magnetically and closed the gap by attraction. 

In all this matter of insulation and conductivity we 
must bear in mind that these terms are only relative; and 
that while a moderately low insulator answers every pur- 
pose for a battery current, the magneto current will over- 
step the obstruction; and when we have increased the in- 
sulation till this will no longer permit the passage of this 
furce of higher potential, we have only to discharge the 
spark from a Holtz or other frictional machine to see that 
what was but just now an insulator has become a 
conductor. This spark will go readily through a silk hat 
or the sole of a dry boot. Taking an extreme, what are 
we to think of the msulation resistance of a layer of dry 
air, a mile or more in thickness, through which a thunder 
bolt descends from clouds to earth ? 

It may be claimed that the water-drops in a storm serve 
as stepping-stones for the current in this case, but 1t must 
not be forgotten that the same condition of affairs does 
not exist in a snow-storm, nor in many instances where 
heavy discharges of lightning occur just previous to a 
summer shower. 

One thing more in this line of digression, A joint hav- 





ing more than the normal resistance of the line, like any 





postice of the wire which is too small, wiil always show 
eat in proportion to such obstruction, 

The only instruisent known to the average electric light 
man, for any form of testing, isthe magneto bell, the in- 
troduction of which into this service for such purposes I 
look upon as a most lamentable mistake, in that it is in- 
competent for good, while it is abundantly powerful for 
mischief by misleading those who rely upon it. But for 
the existence of this imbecile machine, I feel certain that 
long ere this the inventive genius of electrical scientists 
would have given to all a cheap, comprehensive combina- 
tion, capable of making all necessary tests for any form of 
electrical plant. As it is, its application to a line can onl 
give one of two answers: the bell rings or it does not. If 
it rings and the circuit through which the current flows is 
short, why, it rings! If the circuitis a long one, it may ring 
when there is an actual insulafion of thousands of meg- 
ohms, and possibly ring louder than if there was a leak. 
I know of no practical way by which the amount of leak 
can be ascertained by the use of a magneto bell. 

The old saw about the danger of asmall amount of learn- 
ing is sometimes applicable to the employé in charge of 
an electric light plant, however good his intentions are, 
however ready he may be to learn. There are certain acts 
which he performs which naturally lead up to certain re- 
sults he does not always know, and often does not care 
why. Like the fireman in the gas-works who said, ‘I 
don’t know nothing about your hydrogin nor your oxogin 
nor your nitrogin, but Iknow when I puts coal under the 
retorts the holder goes up.” Feeling too, as he does, that 
all the knowledge he has acquired has been through his own 
unaided efforts and ability, he quite naturally bottles up 
his experience and allows his successor to accumulate a 
fund of information for personal use in his own way. 

Since my attention was first drawn to electric light cir- 
cuits. | have had no end of controversies with these, my 
co-laborers, many of whose names I have seen catalogued 
in popular lists as electricians, men who talk familiarly of 
‘*computators” and ‘‘ low currents,” ‘‘ induction” and the 
old-fogy idea of using ‘‘sodder” in joints. These disputa- 
tions have pot always resulted in conviction, but when I 
have succeeded, by stubbornness, in convincing my learned 
peers, something like a *‘ before and after taking” picture 
has usually proved the best argument. 

During the first six months of my experience as in- 
spector, [ visited a pJant and made the ucquaintance of 
the electrician in charge, who informed me, wih a deal 
of satisfaction, that he *‘ knew all about electricity.” This 
knowledge he had acquired in a year and a half, while in 
charge of a plant of twenty-six lights. It goes without 
saying that he had invented a complete system of electric 
lighting which was soon to astonish the world. His 
ability was demonstrated by the condition of his circuit. 
In this there were tenor a dozen wire joints, none of 
which had ever been soldered, and all were more or less 
loose. One near the dynamo was so imperfect that the 
two loops of which it was made rattled like the links of a 
chain, The circvit had three sizes of wire, und in several 
places was fastened to the wood-work with wire staples. 

The changes which I deemed necessary were tlhe cause 
of much discomfort to the proprietor of the plant, who 


had great faith in his ‘* electrician,” and the inspection 
fee was grudgingly paid. In less than a week | heard 


from the owner of the plant, who said that the saving in 
coal would pay all the expenses in two or three months, 
and that they ‘‘ were getting a much better light now 
with a much slower running dynamo.” A still more 
striking iliustration of the necessity of good joints is part 
of my experience. In this case a central plant having 
been in operation some two or three years had gradually 
deteriorated until less than half the guaranteed number of 
lights could be burned on the circuit, and these were not 
up to the normal light standard. 

It was one of those plants which is constantly undergo- 
ing changes; lamps, discontinued at one point, were cut 
in at another, to suit the whims or necessities of con- 
sumers, until the entire three miles of wire was but little 
better than a scrap heap line. From that three miles of 
wire over one hundred connections, gcod, bad and in- 
difierent were overhauled, inspected and renewed where 
necessary. How the dynamo had been able to maintain 
as many lightsas it did, was a mystery. The entire cir- 
cuit, cold, measured over three hundred ohms. ‘The line 
after the necessary changes were made, came back to ils 
normal condition, and is to-day performing its proper 
functions. 

There are two requisites in a wire splice which, I hold, 
are too frequently ignored. A badly shaped joint is ex- 
ceedingly difficult to properly insulate, and an uvinsulated 
joint in some cases may be an element of extreme discom- 
fort both to patience and pocket when the inevitable elec- 
trolysis gets a foothold through the intervention of mois- 
ture, and oxidation sets up abnormal resistance. <A joint, 
then, should be not only perfect as a connection, but per- 
fect as to insulation. 

The greater portion of the joints in the case mentioned a 
moment ago were of that class of abominations known to 
all of us connectors: A brass sleeve to receive the wires 
and a couple of iron screws to hold these in vlace. 

ln this combination we have the metallic elements neces- 
sary for a local battery, small, it is true, but abundantly 
capable for mischief, and with every heavy dew, with 
every fall of rain, we have the necessary fluid to set our 
battery in action. This form of joint is usually left un- 
covered to render it handy for testing or cutting in loops. 

Electrolytic action introduces an oxide, which coats the 
inside of the loose fitting sleeve, until the total carrying 
capacity of the joint is the contact between the iron screws 
and the wire, with an occasional touching in the sleeve, 
providing the screws are driven home with a force capa- 
ble of twisting off their heads. Otherwise, where these 
have worked loose, an arc has sometimes been established, 
melting off the conductor, and waking up a fire depart- 
ment. 

Now let us look at the condition of affairs on such a cir- 
cuit, Suppose the capacity of the plant is 20 lights. To 
insure good work a wire equivalent to a number six 
American gauge is necessary. Reduction in the carrying 
capacity of a joint is equivalent to the introduction of a 
smailer wire in the circuit, which means reduction in the 
current, reduced illuminating power, more coal and an 
average increased amount of profanity from lamp-trimmer 
to proprietor, and dissatisfaction on the part of the con- 
sumer. For the flow of current is the quotient of the elec- 
tromotive force of the generator, divided by the resistance 
of the circuit, and the greater the divisor the smaller will 
be the quotient. One bad joint in a line may offer more 


obstruction to the passage of a current than all the lamps 
on the circuit put together. Such an amount of resistance 
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on a telegraph or a telephone line, however, would be a 
matter of very minor importance. 

It is sometimes easier to diagnose a case than to pre- 
scribe for its cure. I have stated that I considered it es- 
sential that there should be abundant carrying capacity in 
a joint, and that this should be protected by an insulating 
covering. The first consideration is satisfied by any form 
of joint which is soldered; but by the presence of a second 
metal. a brass or iron connector for a copper wire, or a 
copper or brass connector for an iron wire—these become 
battery elements in combination, and dampness from 
whatever cause is ever ready to complete and set the bat- 
tery to working. 

The American telegraph twist joint closely and firmly 
made; the Britannia joint, in which the two wires, turned 
at the ends to prevent slipping, are bound together with a 
third smaller wire; the scarfed joint; the parallel copper 
tubes which receive the wire ends and are then twisted; 
and the copper sleeve which is provided with openings 
through which to solder the wire; all these are good when 
soldered, to fulfill the first requirement of a complete joint; 
and the one of all these which permits of the most thor- 
ough insulation by wrapping, combined with sufficient 
strength, is the most perfect joint. 

On the other hand, the most perplexing joint, and one 
which has given our electric-light people the greatest 
annoyance, is that which serves as the junction of the 
overhead and underground wires, where thé latter are 
covered with lead and the former is of the underwriter or 
painted wire variety. The ease with which one of these 
joints will absorb moisture and bridge over from the under- 
writer wire to the grounded metal covering of the under- 
ground wire, and so drop the insulation resistance below a 
safe point, or, aided by a second ground elsewhere, set up 
an arc and arow among the fire worshipers at the same 
time, is both provoking and astonishing. 

There seems to be a deal of satisfaction in a quiet way 
to a bit of spun fabric, when it can find a trifle of moist- 
ure somewhere and carry this to where it is not wanted 
by capillary attraction, and thus set at naught all but the 
most carefully prepared underground joint work. The 
simplest and most thorough remedy for this trouble is to 
carry the underground wire far enough above the soil to 
escape the moisture, before joining up the other wire. 
The objection to this is the cost of the additional cable or 
underground wire. 

My best success in defeating the wiles of the enemy in 
such cases has been achieved through the use of asphal- 
tum. Iclaim nothing new for my method, unless it be in 
the quantity used, 1 first bare the wire several inches 
either side of the joint, after the splice is complete and 
clean of all moisture, acid, etc. I then paint the naked 
wire with hot asphaltum up to and beyond the insulation 
on the white wire and beyond where I intend wrapping 
over the lead. After two or three coats. I alternately 
wrap and paint, thoroughly insulating each wrap from 
the next, until the whole is well covered. In no case 
would I permit the wrapping to touch the lead or the 
white wire beyond the painted portion. 

if this is done faithfully there will be no connection be- 
tween the lead on one side and the white wire on the 
other, by which moisture will travel across, and if the 
joint is finally left in such a position that moisture accu- 
muilating on the lead by condensation will have to 1un up 
bill to reach the joint, and the line is kept clear of ground 
leaks, there will be, I fancy, little annoyance at that part 
of the line. 

There is a traditional belief, as widespread as it is erro- 
neous, that tape well rubbed down will stick forever. 
Whata nt this were not the fact. The oily constituents 
of the insulation soon evaporate, and the tape peels off. 
A couple of inches of small wire will hold the last end of 
a piece of taping, if carried once around, and the ends are 
twisted together. 

There is sometimes a fruitful source of trouble through 
imperfect contact at the lamp binding-posts. An imper- 
fect contact, a loose screw, may result in an are and 
serious injury to the lamp at.that point. The constant vi- 
bration of the wire there tends to loosen the binding 
screw and, of course, to encourage trouble. Avy form of 
hanger which shortens the loop of wire leading out to the 
lamp reduces the amount of this vibration and lessens the 
possibility of trouble at the binding-post. This loop may 
be successfully done away with on either permanent 
lamps or those which of necessity must be lowered or 
raised, and experience has shown in Chicago that hangers 
which accomplish these results are far better and safer 
than the old form, not only on account of lessening the 
danger of a bad connection at the binding-post, but on ac- 
count of other good results which do not properly belong 
to the branch of electric lighting now under discussion. 

Probably the very worst joints on a plant, all things 
considered, are those sometimes found in the dynamo 
room. Here under the eye and within reach of every em- 
ployé of the comp2ny, the wires bear a certain resem- 
blance to a lot of last year’s spider webs, or the aban- 
doned drying room of acountry laundry. Call the atten- 
tion of the party in charge to this condition of the wires 
and connections, and he invariably tells you that these are 
only temporary, though the dust of months has accumu- 
lated upon the joints; the wrappings, where there are 
any, are flying in the air like piratical signals of distress, 
or hanging lke a rag ona sore toe. and the wires are cov- 
ered with biack particles that tell of age and neglect. 

When I see one of these temporary wired dynamo rooms I 

dread to attack the circuit, for I feel quite sure I have an 
uphill task before me. It is usually an index to the con- 
dition of affairs all along the line. Sucha dynamo room 
is in excellent keeping with a line filled with bad joints, 
ragged insulation, poorly attended lamps, dissatisfied con- 
sumers and unbappy stockholders. On the other hand, 
when I find the dynamo, wires and connections in proper 
form in the dynamo room, I feel that I sball at least be 
seconded in my efforts at reform, and usually am not mis- 
taken. 

Facts are usually capable of being borne out by figures. 
While the wires used in electric-light work are perhaps 
less liable to become affected by imperfect connections, a 
comparatively lower resistance may result in serious 
trouble. In telegraph lines where iron wires are used, 
experience has shown that there may occasionally be 
found ua joint of extremely high resistance, and, incident- 
ally, I may mention that in the electrical department of 
the City of Chicago there are several of these specimens 
preserved. 

The measurement of some of these are 2,000, 2,800, 4,000, 
5,000, and one measures 20,000 ohms. Each of these joints 
was taken from a working wire. 

In conclusion, while primarily an electric light plant 





is dependent on _ its wer and its insulation for 
economical results, no inferior factor in the question of 
success lies in the connections, whether these are perma- 
nent splices in the line wire, binding posts, screws at the 
lamps, or spring jack contacts at the switch-board. In 
each of these. and all other contacts which may occur, we 
must not forget that the law of Ohm is applicable. 


The members preferring to ruminate awhile on this, no 
discussion arose. Adjourned till 3:30. 
The next paper read was by Mr. A. S. Hickley on 


CARBONS FOR INCANDESCENT LIGHTING. 


It is not my object in this paper to enter into a lengthy 
description of carbons of various makes or to criticise what 
others are doing in that branch of electrical industry, but 
to offer a few remarks especially connected with the man- 
ufacture and testing of carbons, as far as 1 have been 
connected with the production of. the same. 

Incandescent lamps can be. aud are, produced which to 
a greater o1 less degree fill the requirements of the light- 
loving community (that is, as far as small lights are con- 
cerned) so as to induce many to invest large sums of 
money in electrical incandescent plants. 

Many invested largely at first on account of their novelty, 
ochers as an advertisement ; but as the novelty wore off, 
the consumer became interested as to the actual cost of 
running. In many cases they found their supply of lamps 
failed long before they expected, and they had to buy 
more, or allow dynamos, fixtures, and in many cCcuases en- 
gine also, to lie idle. Then the question arose: Which are 
the best lamps to use, and what constitutes a good lamp? 

A long-lived lamp is not always an efficient one; youmay 
havea lamp which tee 1,000 hours, but costs you too much 
to run. Better have one which lives only half thut time, 
but which remains clear, or comparatively so, to the end, 
and requires one-third the power to run it. Of course, the 
consumers want both qualities, longevity and efficiency. 

With a view of meeting these requirements, I commenced 
a series of experiments with carbon of every conceivable 
description of material and compound I could obtain; and 
although I recognized the fact that others, far more com- 
petent than myself, and with unlimited means, were work- 
ing with the same object in view, I yet hoped afew crumbs 
might be left or overlooked which would fall to my share, 
and help towards the production of something better than 
was then upon the market. 

It is not necessary to refer back to the many disappoint- 
ments and failures of first experiences, for we have all been 
through that more or less. Suffice it to say, it soon became 
apparent that, as a general rule, an efficient carbon was not 
a long-lived one, and vice versa. 

The question then arose, Why is that so? and after many 
experiments, both in baking, preparing and treating, ex- 
hausting with and without gases within the globe, I gath- 
ered some facts which I have the honor of bringing before 
you to-day. 

I soon discovered what is now a recognized fact, that 
after reaching a certain point of incandescence the candle 
power doubled up with the increase of a very few volts. 
A 16 c¢. p. carbon ata 100 volts, made of a certain material, 
became 82 c. p. upon the-potential at its termicals being 
increased to 120 volts; again, the E. M. F. falling to 95 
volts reduced the candle power to 10. The size of the car- 
bon had little to do with this in many cases. Thus a car- 
bon of a certain size and 6 inches long, took 8 ampéres 
with an E. M. F. of 100 volts to produce a 16c. p. light ; 
another of the same diameter mae length took 4 ampéres 
and !00 volts to produce the same light. But let us watch 
them burn ; at the end of 100 hours the 5 amp. lamp was 
becoming dark upon the inside, the 4 amp. one remaining 
as clear as when new ; at 500 hours the 8 amp. lamp was 
so black that the carbon could be seen only when burning, 
and gave a light externally of but 6 candles, The 4 amp. 
lamp still remained clear, but burnt out at 550 hours, and 
had given not less than 15 c. p. until the end. Upon 
breaking the 8 amp. lamp the carbon was found to be 
roughened all over, the roughness being evidently caused 
by small particles of carbon being thrown off, these par- 
ticles not only causing the carbon to increase in resistance 
by tbeir separation from the main carbon, but carbonizing 
the interior of the globe as mentioned before. 

Carbons of the same material but of different diameter 
were then tested, all, 1 may say, being carefully exam- 
ined before and after the tests through a powerful micro- 
scope. Two carbons were tested, each one being 100 volts, 
but one being twice as thick as the other. Tne thicker 
one gave a 16c. p. light with the consumption of energy 
equal to 70 watts. The thinner one gave 40 c. p. with the 
same power, but the latter soon burnt out, and upon mi- 
croscopic exatmivation it was found that the fibses were 
cracked all over and were bent at right angles to the grain 
of the material and sticking out, as it were, towards the 
glass. I tried this upon a large scale and made a carbon 
as large as a No. 13 wire. It behaved precisely the same, 
but now the fibres were quite visible to the naked eve and 
stood out all over the filament as though it had become in- 
dignant at being abused and Toughened, its coat resem- 
bling an electritied cat or a porcupine, With this carbon 
I could produce a Jight equal to a candle for every watt, 
with lamps of fifty candle-power, but it would show fight 
and throw off its jacket. This was overcome at last in a 
manner I will explain later. 

A carbon composed principally of the mushrooms formed 
between some aic-lamp carbons, forced through a small 
hole under great pressure, threw off particles as soon as 
they were rendered sufficiently incandescenv to be efficient. 
Structureless filaments behaved the same way, especially 
when not treated in a hydro-carbon. 

Much depends upon the manner in which carbons are 
treated ; a rapidly deposited carbon is very hard and more 
efficient than one deposited at a lower temperature, which 
is soft and mealy ; but the bard deposit is in lumps, which 
appear under the microscope to be united only to the 
main carbon at their bases ; a hard, almost flint-hard, car- 
bon (for there is such) is longer lived than a soft one, but 
the latter is oftentimes the more efficient. I refer here to 
untreated ones. 

The fact then appeared to me that the soft carbon (por- 
cupine description) with a jacket forced upon it whicn it 
cannot throw off or ruffle, would be the carbon. 

So, having decided the first or base, the question then 
arose, With what sort of jacket should it be covered? I 
was not entirely satisfied with the treating or improving 
in hydrocarbon alone, and having exhausted, as far as | 
knew, the vegetable fibres, I tried animal of all kinds ex- 
cept the Chinaman’s hair, which, I learn, some one has 





actually patented; and I found that, size for size, the 
animal carbons were behind the vegetable in efficiency, 


but they could be used much smaller, considering that 
they were not so disposed to disintegrate. 

Tapesteanta then showed that a carbon, which was ex- 
ceedingly efficient but too soft, coated with a fine animal 
carbon, wonderfully lengthened its life and allowed of its 
being brought to a very high incandescence without de- 
stroying it. 

The vegetable may be softened by an alkali and wrapped 
with an animal filament, and. after carbonizing, both are 
found to be united almost as one. In fact, the vegetable 
has a coat upon its back which fits so tightly that it is 
compelled to keep its own on. 

Again, in large carbons for 10 ampéres a large amount 
of heat is produced, and if that heat could in some way be 
used before it left the carbon it would be beneficial. 

It will be found that a iarge carbon built up of a number 
of small ones intermixed with glass in a very finely spun 
state and then wrapped, as described above. with any 
good animal carbon (of course this is done before carbon- 
izing) will be very efficient, the carbon communicating 
sufficient heat to the finely divided particles of glass 
throughout its structure and rendering them conductors 
for the time being. A carbon of this construction appears 
to remain hot for a considerable time after the current is 
cut off. 

Coating the vegetable fibre with another material, 
whether animal or vegetable, greatly increases the sur- 
face. If this carbon is heated to a high state of incandes- 
cence innumerable miniature semi-arcs appear to be 
formed all over its surface, wonderfully increasing its 
light-giving power. 

Another inportant point to be considered is the prepara- 
tion of the material before carbonizing. Many substances 
require little or none, but the greater portion must pass 
through a certain change first; some have a gelatinous or 
sappy substance contained therein, which if not removed 
or changed will cause miniature explosions within the 
material itself and the fibres will be ruptured. 

This must be most carefully avoided. A carbon which 
under the microscope appears to be a bundle of loose threads 
is of little value for incandescent lamps. You may treat 
or improve it if you like, and so cement the fibres together 
that to all appearances you have a good, hard carbon; but 
its back-bone is weak and an overcoat upon that, buttoned 
ever so tightly, provided it is made up of semi-detached 
particles (only cemented together at their bases and ex- 
tremities. which is the case with a deposited carbon de- 
posited in the usual way), will never make it long-lived. 
But it will be constantly increasing in resistance from the 
time it is put upon the circuit. If you have a fibre which, 
when baked, cakes or cements itself in a solid homogeneous 
mass, exhibiting no loose, hair-like projections, then you 
need not trouble about subjecting that material to any pro- 
cess before carbonizing. On the other hand, as I have tried 
to show, a good material which cakes or cements itself to 
itself and to any substance upon which it is wound or 
braided, will sometimes save the weaker fibrous material 
upon which it is so wound, 

In baking, also, it is of the utmost importance that that 
process be not carried too far, for you want the life of the 
carbon in the lamp not burnt out in the furnace. But at 
the same time you must bake enough. It is possible to 
bake so little that the filament when removed from the 
molds, although to all appearance perfect, is virtually no 
conductor at all. Carry this a litle farther and it be- 
comes a poor conductor, but is not sufficiently changed to 
be of any use, for as soon as the current is forced through 
it, it bursts with a snap and a ring, like steel wire. After 
this stage the conductivity increases to a certain point, 
when it again decreases, this time on account of the car- 
bon gradually wasting away, and you are, in fact, burn- 
ing the very life out of it. The point is to catch it just 
when it is the best conductor and before the unnecessary 
wasting away process commences. This can only be as- 
certained by repeated tests and great attention to the reg- 
ularity of the heat. The heat should also be applied to the 
mold, crucible or whatever form of receptacle you use to 
contain your fibres, as evenly as possible. The whole 
should be brought to a glow throughout and at all parts at 
one time. 

I have carbons which were baked so that their extrem- 
ities, that is, where they are connected to the platinum, 
were overbaked and ruined, while the bow or upper part 
was scarcely done. Examining this carefully yl a 
microscope, the ends were found to he weak and frayed 
out and useless, while the upper part, or bow, was solid, 
glossy, and appeared to consist of an entirely different 
material. 

Again, some substances may be baked in bundles bound 
together, each one keeping its neighbor in place, while 
others would cement together in such a manner as to ren- 
der them useless Do not bake too inany in the same re- 
ceptacle at one time, or so much gas will be given out that 
partial combustion will ensue unless you have some means 
of pumping out the occluded gas as fast as produced. 
Some substance, such as camphor, placed within the re- 
tort will sometimes enable you to bake successfully a ma- 
terial which otherwise would be useless, 

I have burning at the Russel House lamps which contain 
a vegetable carbon surrounded by an animal carbon. The 
vegetable alone in this case would be useless, but the ani- 
mal covering preserves it and renders a high state of in- 
candescence possible without disintegration. 

In fact it can, without injury, be ma:ntained at so high a 
state oj incandescence as to produce a bluish tint which 
enables you to readily distinguish colors, 

The efficiency of the carbon in this lamp is a little over 
che watt per candle power. 

lam manufacturing these lamps for the Jenney Electric 
Company, of Indianapolis, and find them very efficient. 

Mr. Slattery expressed briefly his dissidence from Mr, 
Hickley on some points, and avowed some incredulity 
with regard to the ‘‘ one watt lamp ”--Mr. Hickley claim- 
ing a consumption of only 425 watts for 400 ¢, p. 

Mr. Hickley remarked that his materials and line of re- 
search were different from Mr. Slattery’s ; hence perhaps 
the variant results arrived at. 

The following paper was then read by Mr. Arthur Steuart, 
of Baltimore : 


THE LEGAL RELATIONS OF ELECTRIC LIGHT COMPANIES TO 
TELEGRAPH AND TELEPHONE COMPANTES AND THE PATENT 
OFFICE. 

As Chairman of the Legal Committee permit me to 
present the following report upon: 

First—The legal relations of an electric light company 
to a telegraph or telephone company in relation to the in- 
terference with telephone or telegraph business by electric 
light currents, and 


. 
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Secondly—The relations of electric lighting to the 
patent system. 

1. How far has a telephone company a legal remedy 
against an electric light compary for interference with 
business due to a necessary incident of electric lighting, 
such, for instance, as induction ? 

In approaching this question we are met by one fact 
which exists in almost all cities of this country, and that 
is the fact, that the telephone companies are in almost 
every case in full possession of the field, and when an 
electric light company comes in and causes any disturb- 
ance of business, it is interfering with vested and estab- 
lished rights. But leaving this situation out of the ques- 
tion, because it is not a controlling one, we must fall back 
upon the principle that no man can use his own property 
(within reasonable limit) so as to injure that of another. I 
say within reasonable limit, because this doctrine can be 
carried too far. The demands of modern civilization are 
such that even if it were impossible to conducta telephone 
and electric light business in the same district without 
very serious injury and obstruction to telepbone lines, it 
can almost be said with certainty that the public would 
put up with very bad telephones rather than be deprived 
of electric lights. But, fortunately, this is not the case. 
Electric light wires and those of telephone and 
telegraph companies can be used in the same dis- 
trict, and if properly arranged will interfere to a very 
small extent with one another, but this harmonious opera- 
tion of the two systems 1s only possible when some care is 
taken to prevent the difficulties, such for instance as hang- 
ing the wires far enough apart not to influence one an- 
other injuriously. If, however, an electric light company 
were to persist in placing its conductors so close to tele- 
phone wires as to cause injury to the telephone business, 
there would certainly bea remedy by way of injunction 
and damages at the command of the telephone company. 
Just here let me say one word on the subject of the oft at- 
tacked underground systems. A law which requires all 
wires to be placed underground would entail the adoption 
of some system in which wires of the different classes 
placed in the same sub-way could be so separated that 
they would not produce any inductive effect upon one an- 
other. ’ ‘ 

2, The second point uvon which your committee ts 
called upon to report, is that of the relation of the electric 
lighting to the patentsystem, Some of you whomay have 
some granger interest, will doubtless be surprised to hear 
me say, that to the patent systems of this and other coun 
tries alone, you and the people of the worl! owe almost 
everything in the shape of improvement in electric liglit- 
ing which You DOW possess. 

Such men as Wendell Phillips have said most truly, that 
to our patent system we owe our superiority over the 
periods and nations of the past. ! 
processes, known to the ancients, of which we see the 
fruits, but the methods were lost, and why’ Because 
there was no system existing at the time that the inventors 
lived, which offered to them any inducement to disclose 
their secrets; they kept them, therefore, locked in’ their 
own breasts or communi¢ated them only toa few chosen 
compatriots, all of whom were bound by a solemn oaths, on 
penalty of their lives, not to disclose them, Some vicissi- 
tude of life swept all those possessed of the secret away at 
once, and they were lost. Under our system such a thing 
is impossible, 

It is pot My purpose to go further into a eulogy of the 
patent system of this country, for | know that most of you 
have had such practical and profitable experience of it as 
to need no argument from me to enlist you in an effort at 
its support and protection. 

There is, as you are all very well aware, a large class of 
voters in this country who, from some cause, ave violently 
opposed to the whole patent system as an element in our 
national life and policy, and, unfortunately, this class is 
so large and politically powerful that the halls of Congress 
are ringing with attacks upon the system, and the courts 
of the country are seriously affected by the outcry, so 
much so as to have become technical and much less liberal 
than formerly in their construction of patents. And we, 
gentlemen, who frdm the standpoint of our daily life see 
the great, the immeasurable advantages that have been, 
and are being, derived from the operation of the system, 
are called upon to make our voices heard in its defense, to 
appeal to Congress to support the growing industries of 
the country by protecting their developments, and to the 
courts to be liberal in securing to meritorious inventors the 
full benefit of their contribution to the knowledge of the 
world, 

There are several special points to which I will direct 
your attention, and it the gentlemen think well of the idea, 
we would suggest that the weight of this Convention be 
thrown into the scale to carry them into effect, 


Improvements Suggested in the U.S, Patent Office. 


1. The burden of work that is imposed upon the ex- 
aminers in the Patent Office has so rapidly increased of late 
years that the force now employed is entirely inadequate 
to accomplish what is assigned to them. 

For years past the Commissioner of Patents has been 
petitioning Congress to authorize him to expend some of 
the large accumulated surplus, about $850,000, which is 
lying in the U.S. Treasury to the credit of the Patent 
Office, in the employment of a force adequate to perform 
the work daily pressing upon him. But so far, his peti+ 
tions have been unheeded, The department that suffers 
most by this lack of force 1s the electrical, because that one 
is most heavily burdened just at this time. 

2, Another subject of special interest to electricians is a 
suggestion made by the Commissioner of Patents in his 
last message to Congress, and that is a request that money 
be appropriated to erect an electrical laboratory for the 
use of the examiners in the electrical department and for 
appliances. This is a very important matter to all persons 
applying for electrical patents, as it will afford facilities 
far greater than ever existed before, for the examinauon 
and demonstration of electrical inventions, many of 
which require that the examiners shall be carefully in- 
structed by the applicant, in order that a proper patent 
may be procured. 

8. Some plan should be devised by which a higher class 
of men would be employed as examiners in the Patent 
Office. At present the men are fairly good, but with the 
exception of the principal examiners, few of them stay 
more than a very short time in the office. In fact it has 
become a custom that young men will go into the depart- 
ment, and after staying there for ope or two years, will re- 
sign and establish themselves either in Washington or else- 
where as patent solicitors. 

It is very desirable that the examiners in the Patent 
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Office should be the very best and most experienced men 
that can be procured for the purpose, and when once 
secured they should remain in the position for a number 
of years, 

‘o accomplish these results the suggestions that occur to 
us as most likely to secure them, are to increase the pay 
and provide for the pension of examiners after a certain 
number of years of faithful service. In addition to the 
foregoing, it would be well that a system of annual or 
biennial examinations such as exist in the navy be insti- 
tuted, because it is wary important to the interest of appli- 
cants that examiners should not only be thoroughly edu- 
cated and intelligent men, but that they should keep fully 
up to date in all matters with which they have to deal, 
both in science and law. 


Improvements in the Patent System, Relative tothe Trial 
of Patent Causes, and the Reduction of the Cost of 
Litigation to the Owners of Patents. 


1. In the trial of patent causes, great difficulty and loss 
of time is experienced, as well as great expense imposed 
upon the litigants by the necessity for the employment of 
experts, whose duty it is to elucidate the subjects in ques 
tion for the benefit of the court, and to set forth the facts, 
as well as their opinions before it, in such shape that it 
will be able to fully comprehend them, and to apply to 
them the law for the purposes of decision. 

It is the custom in this country for each party, plaintiff 
and defendant, toemploy their own expert, who examines 
the case from their standpoint, and gives his opinion ac- 
cordingly. 

The reputation and ability of these gentlemen determine 
the cost to the litigant of their services, and it usually 
happens that their bills run into many hundreds and often 
thousands of dollars. For the purpose of overcoming this 
difficulty, it has long been the custom in the English 
courts for judges to call upon experts to assist them in the 
trial of patent cases. These experts are employed by the 
Crown, and are not permitted to take employment from 
either litigant. 

The benefit of this system is apparent. Instead of being 
compelled to encumber the record with a large mass of 
expert testimony, as well as charge the litigant with the 
high cost of the same, -he will be enabled, by simply prov- 
ing his facts. to goto a Court of Equity and argue his 
case before unprejudiced and sworn experts, trained in the 
art to which his patent appertains, who will instruct the 
Court as to the facts, and leave it free to determine the 
law unencumbered by a mass of technical matter often 
little understood by the judges. 

One of the uses to which these experts could be advanta- 
geously put, would be to make them judges in interference 
cases, and other matters relative to applications for patents 
in the districts in which they were located, so as to afford 
additional facilities at reduced cost. 

You have all, doubtless, had some experience in procur- 
ing legislation in Congress, and have found that the best 
and most important measures will languish and be neg- 
lected unless some one makes it his business to keep the 
ball rolling, and unless all those interested in a measure 
will unite to have it taken up and favorably considered. 

Some of these suggestions have been repeatedly before 
Congress in the reports of the Commissioner of Patents, 
but as a prominent Washingtonian said to me some time 
ago, when I asked him why they had not been passed : 

**What is everybody’s business is nobody’s business ; 
they have, therefore, been overlooked because they were 
not brought prominently forward by some one who was 
personally interested.” 

We would, therefore, request that if this Convention 
think well of the suggestion of this committee, they au- 
thorize the committee to prepare such bills for Congress 
as will carry them into effect, and then when copies are 
furnished to the members they will individually use all 
their personal influence with their Senators and Represen- 
tatives to have the bills passed and made laws. 

In this way great good can b2 done by this Convention 
which will be of lasting benefit to all members as well as 
to all the inventors of the country. 


Legal Bureau. 


We have been requested by the Committee on Bureau of 
Statistics to submit a supplemental report to theirs upon 
one of the heads upon which they have touched, thut is to 
say, upon the ‘*‘ Legal Department of the Bureau,” be- 
cause they consider that it would very properly fall under 
the subject of the ‘* Legal Relations of Electric Lighting 
to the Patent System,” which was assigned to your com- 
mittee for consideration ? ; 

Ist. What should the Legal Department be, and what 
is the need for its creation ? 

The Legal Department, as suggested by the Committee 
on Bureau of Statistics, would be a branch of the Bureau 
of Information, to be in charge of a competent person 
skilled in electrical and patent matters, and to be always 
at the command of the members of the Association, for 
information relative to patents upon machines or devices 
connected with electric lighting. 

The need for the creation of such a bureau is very great, 
and is felt by many of you, and I am sure, when carefully 
considered, will be fully appreciated by ali. 

The whole field of electric lighting apparatus, from the 
dynamo to the lamp globe, is covered on every square 
inch with patents of greater or less strength and breadth. 

You will be surprised when I tell you that there are at 
this time in force in this country, on generators and lamps 
(are and incandescent) alone, something more than 1,750 
patents, not to mention those on collateral details in addi- 
tion, not included under these heads, and they are increas- 
ing with every week’s issue. 

It is, therefore, easy to appreciate how impossible it is 
for any one to enter the electric lighting business without 
rupning against some of these claims, and if no accurate 
information with reference to their real scope is in the 
possession of the person who comes upon them or is at- 
tacked by them, how is it possible for any of you to deter- 
mine what is to be done when such a contingency arises ? 
Of course it can be said: ‘*‘ Go to the best lawyer you can 
find, and get him to examine the matter and give you an 
opinion.” Yes, that is an excellent method, provided you 
have got from five hundred to five thousand dollars to 
spend in that way. Then, too, almost all of you are 
licensees under one or more of these patents which are 
owned by individuals or corporations, that are living off 
of your earnings; and I suppose I would not be rash in 
asserting that not one out of ten of you have any 
idea whether the companies to whom you are paying 
royalties have any legal right to demand them or not. 
You went into the enterprise at first upon their assurance 





that everything was all right, and you have gone on with- 
out questioning the position of the parent companies, and 
will continue to do so unless some method is adopted by 
which you can procure at a nominal cost reliable informa- 
tion upon which you can act. 

Your position is not a new one. Some twenty years ago 
the railroads of this country found themselves in very much 
the same ition which you occupy to-day; they were 
creating a business. und as the amount of capital invested 
became greater and greater, and the dependence of that 
capital upon machinery of particular kinds became more 
apparent, these companies were made the victims of the 
cupidity and schemes of designing speculators, who would 
buy up a lot of worthless patents and then make a claim 
upon them for large royalties, claiming that certain appli- 
ances of vital importance to the railroad companies were 
covered by one or more of their patents, and the companies 
were presented with the alternative, either to settle or to 
fight; and it was a question as to which would be the more 
expensive. This system of blackmail became so burden- 
some that the companies were forced into a combination 
for mutual protection. They accordingly formed an asso- 
ciation which is called the Railroad Association, the pur- 
pose of which was to employ ‘counsel and economize the 
conduct of these controversies. To this association each 
member contributes in proportion to its strength, and from 
1866 to the present time the saving to the railroad com- 
panies has keen as 20 to 1. or for every dollar they have 
paid this association they have saved twenty by belonging 
to it. 

The members of the association have the privilege of 
referring any question involving a patent to its coun- 
sel, by whom it is investigated and reported upon with 
promptness, and with no other cost than their annual sub- 
scription. If the counsel advises that the claimant has a 
just claim, he arranges with him the best te:ms he can for 
settlement, and calls upon the company to pay it. If he 
determines that the claim is invalid, he so reports it, and 
then if suit be brought the association undertakes the de- 
fense upon itself and bears all the cost. 

A similar plan would supply a need to the members of 
this Association. It might not be desirable at this time 
that the Association undertake the defense of cases 
brought against the members and believed to be 
bad, but it is very desirable that a source be provided 
from which any of the members may be able to get an 
intelligent opinion upon any patent relative to electric 
lighting apparatus that they may desire. and that at the 
small cost of membership to this Association, ei'hcr for 
the purpose of resisting demands upon them or for intelli- 
gently examining enterprises for investment. 

Let «ny member of this Association who is a purchaser 
from the manufacturers of electrical apparatus, calculate 
the actual cost of construction of the apparatus he is buy- 
ing, and compare it with the price he is paying, and de- 
termine what percentage of profit is made upon these 
goods; and then let him consider that this large profit and 
high price, in the average quite one hundred per cent., 
and in many cases five hundred per cent., 1s consequent 
upon the possession by the manufacturers of patents of 
very questionable validity, some of which are certainly 
void, and which, if declared so, would reduce the cost of 
these goods, and hence the net profits of the sub-compa- 
nies in proportion. Ido not think I am stating the case too 
strongly when I say that if these patents were examived 
critically, and placed upon a true and proper basis, that the 
average cost of apparatus could be reduced at least 20 
per cent. If such were the case, and the saving thus 
made by all the members of this Association were added 
together, they would certainly amount to considerably 
more than a hundred thousana dollars. It requires but a 
comparison of this sum with the cost of maintaining this 
department, which would probably be some four or five 
thousand dollars per annum, to illustrate its economy. 

2. The plan upon which such a department should be 
conducted would be to select a suitable person as general 
counsel for the association, put into his office copies of all 
the American and foreign patents pertaining to electric 
lighting, and such other books as would be desirable ; or, 
if he were located in Washington, he could be near enough 
to the Patent Office to use the records there with facility. 

A committee should be appointed, of which he and the 
custodian of the Bureau of Information should be mem- 
bers, with such other persons as might be selected, whose 
duty it would be to hear and consider the reports of the 
counsel upon cases examined and to determine whether 
his reports were correct. These reports, when acted upon 
by the committee, should be filed in such a manner as to 
be at hand whenever needed for reference. 

Your committee cannot too strongly urge the establish- 
ment of such a bureau as of inestimable advantage to the 
members. 


Mr. DeCamp thought the paper read to be a very com- 
prehensive one, but while thinking the proposed bureau a 
good thing, had his doubts on the ground of association 
finances. The thing would be worth, however, a consider- 
able expenditure of money, if done successfully. He sug- 
gested a committee on the subject. 

Mr. Pope pointed out the difference between the associ- 
ation bearing such an expense and individual members 
bearing it. There were some members who would have 
little use for it. He thought some plan might be hit upon 
by which the needed revenue could be raised without 
taxing every member to carry on the proposed bureaus. 

Mr. Corby offered the following : 


Resolved, That a committee of three be appointed, to 
consist of a Vice-President and two others, who shall con- 
sider the question of the possibility of establishing the 
bureau of statistics at once. If after consultation they 
determine that it can be done, they shall decide upon a 
plan for its support and maintenance, and make arrange- 
— with such persons as they think best for its con- 

uct. 


Objections were raised by Mr. Duncan, Mr. Leggett and 
others, that the resolution went too far in placing the ap- 
pointments, at once, in the hands of the ccmmittee, thus 
really taking action in the matter out of the hands of the 
association as a whole. Mr, Leggett also hinted that the 
thing to be done well would be very costly. 

_ It was finally agreed to refer the matter to the execu- 
tive committee, simply for consideration, Mr. Weeks, in 
the chair, expressing his approval and his sense of the 
growing importance of the subject. 

Mr. Corby then offered another resolution authorizing 
the preparation of bills to be presented to Congress, em- 
bodying Mr. Steuart’s suggestions in regard to the Patent 
Office, and requiring such bills to be reported to the con- 





vention at its next meeting. Agreed, 
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Mr. G. W. Parker then read a paper on 


THE ADAPTATION OF CARBON PENCILS TO DIFFERENT 
CURRENTS IN ARC LIGHTING. 


The vast sums of money that have been, and are daily 
being, expended in buildings, machinery, dynamos, lamps 
and other oo peg for electric lighting, are expected to 
return a profit on the investment. This profit. in your 
case, must be realized from the sale cf one single product, 
and that is light. This product appears and is delivered 
to consumers at the junction of the carbon points, and 
however perfect may be the machinery, however well 
adjusted the lamps, if these points are to any great extent 
defective, or from any reason unsuited tothe currents, the 
profits are curtailed and your customers dissatisfied. 

For this reason the carbon becomes a most important 
factor in your business of electric lighting, provably the 
most important, for of your other appliances you have 
contro] and can regulate their defects. 

The object and purpose of this paper 1s an attempt on 
the part of a manufacturer to canvass defects whether on 
your part cr his, to discuss with you the weak points of 
the methods of manufacture, if any, and to gain from you, 
if he can, such information as will enable him to apply a 
remedy if it may seem necessary. 

At the outset we are confronted with a fearful array of 
possible hindrances to a perfect light. On your side we 
have a want of steadiness in the motiou of the engine 
irregular action of the regulator, if there be one; weak 
currents, the mechanism of the Jamp not acting with 
sufficient power; tarnished rods; dirty workivg parts in 
the lamp, causing irregular movements; partial grounds 
on the line; short arcs and heavy currents forming mush- 
rooms in some systems; low currents; leaks around the 
arc; overloading the circuits, either by too many lights, 
imperfect joints or soiled connections and probably others 
of which you can better inform me than I can enumerate 
to you. 

dn our part we may have impurity of material, imper- 
fect baking, low conductivity, places of higher resistance in 
certain portions of the carbon, too much or tco little plate, 
lack of coherence and density. lack of hardness for some 
systems and softness for others, improper selection of 
material for a given system and possibly others of which 
we do not yet know. 

With this knowledge of the many mechanical difficul- 
ties that interfere with the production of a perfect light 
in the burning of carbons, it is necessary that both the 
producer and consumer should specifically, and one by 
one, do all that lies in their power to abate these defects. 
On your part it is comparatively easy, for most of them 
are mechanical and simply require constant and careful 
supervision, while the remainder can be cetected by the 
admirable instruments devised for the purpose which are 
every year becoming more perfect. 

It is but natural that the manufacturer should believe, 
admitting the many the defects that may exist in his car- 
bons, that the imperfect light isin a large proportion owing 
to the lack of order in the working of your machinery and 
appliances. 

How far this may be the case, neither side is in a posi- 
tion at present in a general way to know; but if in par- 
ticular cases you could spare the time and would take the 
trouble to investigate on your side and then report to your 
manufacturer, with specimens and details of defective ac- 
tion, you would be of great service to him in thus assisting 
to correct a fault, which would be of final benefit to your- 
selves. 

The difficulty that besets the manufacturer is greater 
than with you, from the fact that he has but a crude 
method of detecting differences in his goods. He can be 
careful us tothe purity of his material, can intelligently s¢- 
lect the different kinds of material and the different mix- 
tures of them that are designed for the various systems, 
can see that his machinery is in order, that the carbons are 
thoroughly baked, and that they are properly plated when 
it is necessary. When his goods are finished they look 
alike, seem to be in good order, ring the proper tone in 
handling, and ne has every reason to suppose that he will 
have an uniformly good account of them trom his custom- 
ers. And so he does, ina general way. All you want is 
steadiness, a good light and a fairly long life. But you 
will say of some of them that they flame; of others that 
they do not last long enough. 

Now, the important question is: Whence come these 
differences? Do they exist in the carbonsor do they arise 
from changes in your currents. and defects in your lamps 
and other machinery? I admit that this manufacture is a 
new business, that experience has yet to teach us some- 
thing ; but I have always maintained, and do ow, that 
they can be, if they are not already, made practically uni- 
form. There is no good reason why, that in one hundred 
carbons that appear to be the same, and of good work- 
manship, two or three or more should behave differently 
from the rest. 

This should not be the case; on the contrary, they 
should be uniform; but if it 1s, how are me to ascer- 
tain it before we ship them to you? Can you, from 
your skill and experience as electrical engineers, suggest 
any test that can be practically applied, or devise any in- 


strument determining conductivity, resistance, or any | 


other feature that will unerringiy tell us when our goods 
possess such physical or other properties, as will assure 
uniform behavior when they reach you? 

If you can do this, and it 1s the essential point that I 
hope to accomplish by your consideration of this paper, 
we will gladly adopt it. 

On the other hand I will take the liberty to express the 
opinion that, as you no doubt know better than I do, it 
is of the highest importance there should be on your part 
perfect regularity in the working of all and every one of 
your machines and appliances. When this is done you 
can then with certainty place the burden of irregularity, if 
there be any, upon us. I willeven go so far as to say, 
that it would be to the interest of the owners of the differ- 
ent systems to employ at their own expense, experts to 
visit their various plants, whose sole business would be to 
regulate and keep in order such as did not already have 
skilled electricians in charge. 

There is a special phase of the question that occupies an 
important position, and when I touch upon it, please bear 
in mind that this paper is not written by an expert in 
electrical science. It does not propose to teach you any- 
thing in that direction, but, on the contrary, its discus- 
sion is expected to further enlighten the carbon manufact- 
urer in a practical way as to the relations existing, or that 
should exist, between your currents and his carbons. 

I refer to the different currents of the various systems of 
electric lighting, and to the varying currents of the same 





system. The former, is, I presume. the result of a differ- 


ence of opinion among electricians as to the commercial 
or economic value of their respective currents as applied 


to the my tak they have devised for generating them. | 
there is no reasonable excuse, and it has a' 


For the latter ; 
prominent place among the causes of irregularity in the 
behavior of the carbons before noted. 

In the present state of carbon manufacture it is proven 
beyond question, that very slight changes in the current 
and resistance, will require corresponding changes in the 
structure of the carbon. This, of course, holds good in 
respect to two different systems whose currents vary but 
little from each other, and still more where the variation 
is greater. Iam not yey to assert that we will never 
make a carbon that will burn equally well iu all currents. 
I do not know enough at present of the causes and effects 
in their relation to each other, and if you can throw posi- 
tive light upon them, it will assist us materially to deter- 
mine the question. It seems incredible that these slight 
differences in manufacture, which might in some instances 
be termed almost infinitesimal. would affect the burning 
of the carbon, and thus determine the system it is intended 
for, but repeated tests both in actual use and in careful ex- 
periments compel us to accept it as a fact. 

So far as the different systemsare concerned, the manu- 
facture cannot be varied to fit all of them separately. 
Experience must, as the matter now stands, determine 
the suitable carbon, and form these systems into certain 
groups that will use the carbon. 

But, for the permitted variations of the same systems no 
provision whatever can be made by the manufacturer, and 
the remedy lies only with you. How many of you have 
meters for the purpose of determining the volts and ampéres 
of your respective currents, and how many of you, having 
them, require employés to constantly maintain perfect 
regularity in your currents. You will under any circum- 
stance have some irregular action in the burning of your 
carbons from this cause, until this is done, 

In closing this brief statement of a question of very 
great importance, I express the hope that its introduction 
will have the effect to unite the consumer and manufac- 
turer in a joint effcrt, to determine if itis a fact, that 
there is any general lack of uniformity in the behavior of 
burning carbons and if so, its cause, so that a remedy 
may be applied in whatever direction it may be found 
necessary. 


Mr. Steuart suggested that the more experienced mem- 
bers get together and formulate tests four good carbon 
points, by which the manufacturer could know whether 
he was turning out standard goods that were not liable to 
come back on his hands on unfair pretexts and at a loss. 

Mr. Law and Mr. DeCamp stated that when they got 
long-life carbons the efficiency of the dynamo was re- 
duced. The lamps and machine took more power. A 
long-life carbon was a desideratum, but not in that wav. 

Mr. Pfannkuche, being called upon, gave some details 
in regard to his cored carbons. His description is similar 
to that in the notices of exhibits. 

The meeting then adjourned until 10 a. m. Thursday. 


The session opened on Thursday morning, at 10 a.m., 
Mr. Weeks in the chair. 

Discussion arose as to the place and time of the next 
annual meeting. Philadelphia was selected, the time being 
left to the choice of the Executive Committee. Tie meet- 
ing will be held either in February or in March. 

Mr. DeCamp said he had received a report from the 
Treasurer, Mr. C. Cooper, stating it was impossible for 
him to be present. He sent a short statement. Mr. 
Weeks urged backward members to pay their dues. 
Being business mer, they could appreciate the importance 
of that. 

Mr. Gilbert presented the subjoined communication 
from Mr. C. J. H. Woodbury on mutual insurance of elec- 
tric light plants : 

F. A. Gilbert, Esq.: 

DEAR Sir: The results of the canvass of the electric 
illuminating stations, in reply to communication of July 
15th, show that from 173 electric illuminating companies 
in the district selected for a beginning, insurance on prop- 
erty to the value of $1,684,179 has been offered by about 
50 companies, and indefinite replies received from about 
$200,000 more. As some of the property included above is 
not desirable for mutual insurance by reason of the hazards 
imposed on the stations by poor construction of the sur- 
rounding buildings, or the station itself, it can be safely 
assumed that $1,000,000 represents the maximum amount 
of mutual insurance available, us far as shown by this 
canvass. 

Now these returns do not warrant mein recommending 
the formation of an Electric Mutual Company, at present. 

As I said at the time when the plan was first presented, 
the formaticn of an Electric Mutual Insurance Company 
cn a sonud basis would require 150 policies of $10,000 
each, and the surplus insurance desired above that amount 
by any station could be placed in other mutuals, or the 
stock insurance companies, 

A company must be prepared at any time to meet a 
total loss on a policy, and it would certainly ke unwise to 
attempt the organization of such a company on a basis 


{which could not but endanger the liability of an assess- 


ment at any time. Secondly, limiting the policies at 
amounts which would be so far within the valuation of 
the property would increase the liability of extinguishing 
the policy at slight fires; and, therefore, other insurance 
conducted on a similar policy would be necessary to keep 
down the average impairment of policies by small fires on 
large risks, 

These matters and the returrs show that the central 
stations at the present time are imsuftficient in number, 
value, and in some instances character, as fire risks, to 
warrant the formation of the proposed organization, al- 
though it is evident to any one who has given considera- 
tion to the rapid inc1rease of investments in elec.ric light- 
ing that the day is not far distant when an electric mu- 
tual insurance company will be as much of a busine-s 
necessity as the textile, the rubber and paper mutual com- 
panics. 

And this brings me to the second proposition ad- 
vanced to you several months ago, namely, that the 
active co-operation of the established factory mutual in- 
surance companies would be desirable in any event, to 
carry some of the insurance on larger stations, and bring 
the total insurance on such property up to an amount com- 
mepsurate to the value of the risk, so that the policy would 
not be exhausted by a slight fire. 

Some of these companies organized at a later date have 
not confined their attention to textile and paper mills, but 





have also written Been. other industrial property when 
satisfactory and well protected. It was expected that 
these companies would take the surplus insurance on 
electric lighting stations beyond the amounts considered 
advisable to be written by the proposed electric mutual 
insurance company. 

As the present state of affairs does not permit the con- 
summation of the original plan, I made a statement of the 
facts in the case to the mutual companies named below, 
and they have agreed to write upon such electric lighting 
stations as may desire the insurance, subject to my in- 
spection and approval of the risk. 

These companies are managed in a conservative manner, 
and the following statements of their standing July 1st, 
1886, furnished me by their secretaries, show their finan- 
cial strength : 











Re- 
Insurance. | Tota! assets. | Premiums, | turn 
div. 
| | 
Enterprise Mutua}, 
Fire Ins. Co....'$11,544,183 $675,972.863113,011.48) 75 


Cotton & Woolen! 
Manf. Mutual | 

| 11,181,887) 643,989.23) 107,421.68, 75 

American Mutual } 
| 11,086,664 














Fire Ins. Co.... 657,578.01 109,868.04) 75 
Mercantile Mutual | 
Eee 4,000,144 209,690.04, 35,039.22 50(1) 
Rubber Manfs. | 
Mutual Ins. Co..| 8,209,671 364,401.61 43,970.76 | 25(2) 
SOE o6 oe ds la51 ,022.054 $2,551 ,631.75 $409,311.18! 


(1). Profits for the year, 61 per cent. 
(2). Profits for the year, 96 per cent. 





The work of organizing an insurance company at any 
time requires much time and expense, which will be 
avoided by this course, as suggested; and if, at any future 
time, when the growth of electric lighting stations would 
warrant the formation of an Electric Mutual Insurance 
Company, managed solely by the electricai interests, it 
would be a very simple matter to cancel the policies and 
rewrite them in the new company. 

After a careful examination of the whole matter, these 
companies will probably insure satisfactory electric light- 
ing stations at a gross rate of 1 per cent., and if the return 
dividend is 75 per cent., it will reduce the cost of insurance 
to 25 cents on B00. These mutual companies do not ask 
for a single dollac’s worth of insurance upon these stations, 
butin answer to the statements made to thein have con- 
sented to the policy outlined above. 

1 have nothing to urge in the matier, but as it will be 
impossible for me to attend the Detroit meeting of the 
National Electric Light Association, I submit this state 
ment, with the opinion that it is the best course for you to 
pursue under the circumstances. 

Yours very truly, 
C. J. H Wooppsury. « 

Boston, Mass., August 23, 188€. 


Mr. Weeks said it had been whispered that Mr. Morrison 
was no longer to be their president. He desired to say 
that there was no foundation, in fact, whatever for the 
report. Mr. Morrison was still their pr. sident and would 
continue to be so. (Applause.) 

Mr. De Camp, as chairman of the committee on the re- 
lations between parent and sub-companies, said that his 
report would be a short one. With regard to the invasion 
of the territory of one company by another, there had 
been but one case brought to their notice since the last 
meeting. But there was continual grumbling, and trouble 
was likely to break out. He thought that capital was 
slow to go into the electric light business for that very 
reason. He was glad to see in the convention for the first 
time the representative of a parent company. He believed 
it was the first time. He referred to Mr. G. W. Stockley, 
of the Brush Company, and was sure all would be glad to 
hear something from him on the subject. 

Mr. Stockley : I do not know about the accuracy of the 
remarks as to the first appearance of a parent company, 
not having myself attended the meetings of the associa- 
tion before. It seems to me very proper that a parent 
company should be represented Lere and get well ac- 
quainted. with the delegates from tbe lighting cowpanies, 
1 have been very much interested in the proceedings and 
the various subjects brought up. This announced to-day 
is one which certainly it cannot harm us to fully discuss ; 
yet it is evident that is only one of a number of subjects 
to be discussed und, therefore, very much time cannot be 
given toit. I think that the subject discussed yester- 
day in the paper which Mr, Steuart read bears very di- 
rectly on this subject, this morning. I can myself 
heartily approve of everything I heard in Mr. Steu- 
ar’; papers, and I think that was the very general 
verdict of those present. There can be no doubt, it seems 
to me, that the patent system of this country .s at the 
bottom of the prosperity of the natiou; and, as Mr. 
Steuart intimated yesterday, this is true of other coun- 
tries. If you will look abroad you will find that those 
c untries which have made the greate-t progre-s mechan- 
ically have been the ones in which the greatest encourage 
ment bas been given to inventors and the greatest 


protection. Now 1 was pleased to note that Mz. 
Steuart dwelt upon that feature of the case. I 
is our part as busines men to make the _ inven- 


tions of the country as valuable to all as possible, and, 
therefore, to protect them. It seemed to me that the 
suggestions put forward by Mr. Steuart were very well 
made. 1 would endorse them all, and add just one more, 
which does not originate with me, but which | have heard 
frequently urged, It is that we should have a patent court 
sitting at Washington with original jurisdiction in patent 
cases throughout the country, and with enough judges on 
the bench to take up promptly all the cases disputed. With 
that court we should very svon reach the poimt that Mr. 
Steuart and we all think important, namely, that of sift 

ing out the worthiess patents. If anybody is interested in 
finding out what the true actual value of patents is 

it is the parent companies—as well as the lighting 
companies. As far as we are concerned, we would be very 
glad to-day if every one of Mr. Brush’s patents conld be. 
passed upon by a competent authority, and a decision 
made in ten days from this time, and every patent tha 

we have got that is worthless laid upon the shelf, and 
every patent that we have that is valuable endorsed with 
its right figure. Now that certainly could not be unfaii 


to anybody, and as the relations of parent to sub-companies 
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named on this programme here, arose originally from pat- 
ents, such a settlement as that would go far toward 
nee any differences that might exist between 
them. 

There is occasional mention of our contract relations 
with the sub-companies, and that I presume is true of all 
the parent companies—manvfacturing companies. I only 
speak for our own company. I believe we have had com- 
ve soe little difficulty on this subject. In all our con- 

acts, so far as I can remember, a provision is added at 
the end which stipulates that all questions of dispute ma 
be settled by arbitration. This we all recognize as a fair 
method of reaching any decision. That provision has 
been, as I say, attached to every contract. We have so 
far, in an experience of about ten years, had one arbitra- 
tion only, and that was abandoned before it was finished. 
As far as we are concerned, we are willing at any 
time to submit any differences of opinion, whether 
important or not, to arbitration, either of one man, 
which I think the best, or of three. If you talk 
with a lawyer on the subject of arbitration, he 
will tell you, as a rule, that an arbitration of three is 
not a satisfactory arrangement, fur the reason that where 
the arbitration court is composed of three members, one is 
a partisan on one side, the second is a partisan on the 
other side, and the third is an arbitrator between the other 
two, but is not a judge, although in the position of a 
judge. Hence we have come to the conclusion that the 
fairest, quickest and best method for an arbitration is to 
select, if it be possible, a judge as the man and leave it 
entirely to him. I think that is the shortest and easiest 
method, and if we were to have an arbitration between 
our company and any sub-compauy, we should urge that 
plan as being the best one. 

These are the poivts that occurred to me following what 
Mr, De Camp said on this matter. I do not know that 
there is anything else I can communicate of interest. 

Mr. De Camp remarked that Mr. Stockley Jeft out one 
point. He was very glad to hear the remarks that gentle- 
man had made already. They might naturally suppose 
that Mr. Stockley would assume that the proposed 
bureau would be rather antagonistic. He would, if he 
were in Mr. Stockley’s position, and he was very glad that 
Mr. Stockley took the view expressed. It was an exceed- 
ingly liberal one. But the question they were all interested 
in was that of invasion of territory, and he knew Mr. 
Stockley deprecated such action as much as any one. He 
now invited Mr. Stockley’s public utterance on that point. 

Mr. Stockley: I think there is nothing in the world that 
promises better in the way of business than electric light- 
ing; but in order that the promise should be realized, 
property should be made secure. I might take an illus- 
tration of a man in the dry-goods business, doing a good, 
honest, square trade, selling goods for little more than 
they cost, but making money. Suppose some concern de- 
siring to get into the field simply and divide the business, 
should do it by coming in and selling very far below the 
price at which goods could be produced for, demo- 
ralizing all the trade, and hoping to be bought 
out or provided for. Now, there is a company 
that illustrates that in this country, not more 
than a thousand miles from Detroit; it was get- 
ting fair average prices for its city lights. It made a 
bid for city lights at 6 cents an hour. The council desired 
bids in that shape. An opposition parent company, nota 
local company, came into this field and said they wanted 
to go into the business. They went to two or three peo- 
ple, but could get no capital positively pledged. When the 
time for the contract to be awarded came, they madea 
bid in their own name to run the lights for 3,4, cents per 
hour. How they selected that particular price nobody 
knew; perhaps they thought the other company would re- 
duce their bid down to 4 cents, and then they would be be- 
low that. They got the contract. The council decided on the 
face of the matter. The parent company went ahead to 
put in the apparatus. After a while they convinced three 
or four people there in the town that there was money in 
it. They got them to put their capital init, and the result 
is there are two companies in that town, veither one mak- 
ing a penny, sinking money, probably ; the public is pay- 
ing outrageously low prices and nobody is getting any 
benefit except the parent company, possibly, on the ap- 
paratus sold. Now the Brush Company deprecates that sort 
of action in the strongest way, and has never adopted it in 
any way. Some of our agents, lam informed, have done 
so, individually, as a matter of retaliation. It is question- 
able whether that is true, but I have heard it stated. It 
is only human to suppose it would be done. But I know 
our company would be pleased, and other parent com- 
panies looking to their interests would be pleased that a 
proper method of extending business should be adopted. 
The proper way is certainly not to attack business already 
established. That is our decision in the matter. 

Mr. Upton said that his company was not interested in 
any electric light company in any way, shape or form, 
and while Mr. Stockley’s view was all right from the 
standpoint adopted, he himself did not think it met the 
facts and conditions. He believed that where there was 
one parent company in the field to-day in ten years’ time 
there would be ten, and the man that made the cheapest 
and best apparatus would get the business. It was a case 
of the survival of the fittest. He believed, too, as an in- 
stance of the way the business was developing, that every 
gas company in New England was going to put in electric 
light plant. He thought it was impossible to stop this 
general movement, and it had got to be met ou a basis of 
dollars and cents. 

Mr. De Camp made a very able statement as to the diffi- 
culties that beset the older lighting companies fr>m the 
rapid improvements in apparatus, and the form of their 
contracts made before the real nature and expenses of the 
business were understood. He also pointed out how, 
without a dollar actually invested, competitors came in to 
beat down fair prices orto filch the business that had been 
built up through years of trial, wo:ry and hard work. He 
very strongly deprecated any such rivalry, as being far 
from legitimate. He did not think that gas companies 

were going very far into that either. 

Mr. Weeks said that he was not authorized to speak for 
the Thomson-Houston parent company, but he might state 
that after the close of the last convention he called upon 
Mr. Coffin and Mr. Barton of that company, and spoke to 
them in regard to this matter of interference, and argued 
with them that it would be well for ali parent companies 
to enter into some kind of an agreement pursuant to which 
their territorialrights would be respected. Messrs. Coftin 


and Barton told him that they were ready at any time to 
enter into such an agreement with any company owning 
fundamental patents, 


Mr. T. C. Martin then read the following paper on 


THE OPERATION OF MOTORS FROM ELECTRIC LIGHT. AND 
POWER STATIONS. 


When I find that more than one hundred electric light 
companies have the words ‘‘ and power” in their tities, I 
come to the conclusion that they mean something by it, 
and the drift of the paper I had the honor to present, as a 
proxy, before the association last February on motors, was 
that it is worth the while of electric light men to pay at- 
tention to the questions involved in the distribution of 
power electrically. The ‘‘faith” exhibited by a high- 
sounding corporate name can be profitably seconded by 
** works.” Electric light men, for the repson that they, 
more than any others, are familiar with the modern pro 
lems of heavy electrical engineering, are the best qualified 
to introduce eleciric motors to public notice, and‘the fur- 
ther I investigate this subject the more deepiy do I become 
convinced that there is hardly a locality where an electric 
light plant exists in which also electric motors cannot be 
installed remuneratively. 

At the present time, the feeling with regard to motors 
is in many quarters so sanguine that it amounts to a 
**boum.” Now ‘‘ booms” are just as bad in their way as 
inflation of the currency, or any «bnormal display of bigh 
spirits and strong imagination. Sut in the case of 
pod ve motors, the ** boom,” if there be one, bas been 
slightly delayed. Historically, the electric motor antici- 
pates in practice the electric telegraph, the electric light. 
the telephone and the storage battery, yet to-day it has 
less importance than any of these, except possibly the 
lust. I venture the opinion that in the near future the 
relative prominence of these applications will be some- 
what changed. Perhaps it is well that the greater per- 
fection of the electric motor has been delayed, and even 
to-duy is tardy. Its ultimate success has depended upon 
improvements in primary batteries, in secondary batteries, 
in dynamos, steam engines, boilers and furnaces burning 
cheap fuel, upon improvements in wires and in line con- 
struction, upon the development of modern ideas of 
urban convenience, and in no small degree upon 
the multiplication of small industries requiring power 
minutely subdivided, yet, like the Eastern genii, 
ready at beck and call. I might, indeed, assert 
tbat the electric motor bad, for its ful) fruition, to await 
the growth of the modern idea vf centralizaticn, through 
whose influence we are led to depend on central stations 
and ageacies for light, time and heat; ice, water ard air, 
** patent inside ” newspapers, associated press dispatches, 
and almost every one of the comforts, conveniences and 
nuisances specially distinguishing modern life from that 
of the days gone by. The electric m«tor is the latest, in 
many respects the most effective realization of the idea of 
centralizing productive effort with the view of gaining 
the greatest good for the largest number, yet leaving the 
individual a larger freedom than he ever enjoyed before. 
Mr. Henry George, the economist and social reformer, 
told me the other day that he feared electricity would be 
monopolized like other forces, and that though the electric 
motor would enable manufacturing producers to work 
cheaply on a small scale and widely scattered, it could 
only mitigate the evils of the private ownership in land 
that now crowds our working population into dens and 
hives near their places of ewployment. I am a little more 
cheerful and optimistic than he. While lam not one of 
those who arouse Mr. Matthew Arnold’s anger by looking 
upon railways, cheap postal service and electrical appli- 
cations as marks of trae millennium, I do prize them, 
especially electricity, as means to the end of gratifying 
the instinct of man for expansior, and affording him the 
opportunities that enlarge and secure his existence. 

That way lies the social philosophy of the electric motor, 
whose wires can be run through a key-hole, into a tene- 
ment or out through country districts. and whose uses are 
common to all in need of power. Nowa few wordson the 
practical side of the subject. At the present time, the 
application of the electric motor divides itself into two 
departments, both of interest to electric light men, that of 
street railways and that of industrial work. A _ brief 
glance may be taken at each department separately and, 
tirst, at that of street railways. As nearly as I can esti- 
mate, with close figuring ou each of the roads, over a 
million passengers have already been hauled by electric 
locomotives in America, while the number in Europe far 
exceeds that. Such a fact is significant in itself in these 
days of rapid change of system and greater attention to 
comfort in travel. Probably we shall not have to wait for 
an epizooty in the cur stables before we see a very general 
adoption of electricity in the propulsion of street cars. 
The Baltimore Daft electric street railway, over which 
many of you traveled in heavy slush and rain last 
February, is now in its second year of operation, without 
any electrician in charge, and contemplating an extension. 
The cost of electric power per day is $12, as compared 
with $18 for horses under ‘he old system; and the cost per 
passenger last year was .83 cent, or about half, as com- 
pared with 1.55 cents in 1884. 

The Daft system is in use at Revere Beach, Mass., and 
is now being introduced on the street car lines at Los An- 
geles, Cal., and elsewhere. The Van Depeole system of 
eiectric locomotion is in use in or under contract for sev- 
eral cities, among which may be named Minneapolis 
Montgomery, Ala.; Windsor, Ont.; Detroit; Scranton, Pa.; 
and Appleton, Wis. The figures will, I hope, be preseuted 
by Mr. Van Depeole himself, showing resul's of great 
economy as compared with mule or horse-power traction. 
In Philadelphia, Mr. H. M. Schiesinger has a good system 
operating on a half-mile track, and one thit will be intro- 
duced at more than one point early next year. The Bent- 
ley-Knight system that was successfully tried in Cleve- 
land last year, can now be seen in operation at the Provi- 
idence Locomotive Works. Rhode Island. And _ last, 
though very far from least, isthe system of Mr. Frank 
J. Sprague, who bas worked out his inventions and plans 
with a thoroughness and ingenuity that must awaken ad- 
miration in every one. Iam not at liberty just now to 
explain the details of the system, they will probably be 
made public in a short time. 

To show what is thought of elevated electric railways, 
I may quote Prof. Henry Rowland, the distinguished 
physicist of Johns Hopkins University. As to this system he 
says: ** Altogether there is no doubt in my mind that Mr. 
Sprague’s method of working motors for electric railways 
is thoroughly scientific, and that 1t has many advantages 
from a practical point of view. Ic is also decidedly more 
economical than any other that has been brought to my 
notice, and will certainly accomplish what is required in 
such a case, namely, the moving of a train of cars from 








| 


imum speed, and with the greatest econowv of power and 
least wear and tearof machinery.” I should add that Mr. 
Daft is also resuming his work, with heavier motors, on 
the New York elevated roads. 

Mr. Sprague has for some time past hada car propelled 
by his motor running on the Thirty-fourth street branch 
of the New York elevated railroad, ten blocks away from 
the generating station. I mention these facts because 
many minds are at work on electric street railway problems, 
because the enterprise will be carried out, and because 
electric light men operating large stations, as many of 
them now do, know that they can easily generate and handle 
the large currents necessary. In fact, if they will seize 
their opportunities, many of the street railways will soon 
be operated electrically by electric ligbt men. The whole 
new motor business is legitimately theirs, just as the 
electric light field and that of telephony opened up new 
careers to telegraphers. In electricity, we rise on the 
stepping stones of our old selves to greater things. Some 
electric light men will naturally say that they are at pres- 
ent as busy as they need be, and it is true that the elec- 
tric light man has yet to be evolved who can say. with 
Walt Whitman, ‘‘I loaf, and invite my soul.” Still, I 
think that most of you will ina few years be interested 
directly m street-car operation. 

‘The second department in which motors are being used 
to-day is the industrial ; although, even already, the in- 
dustrial work is subdividing itself. The number of small 
electric motors in use to-day industrially in this countr 
may be put at certainly far beyond 5,000. Of the ord, 
familiar Griscom motor, several hundreds have been put 
in use; of the Stockwell motor, about 1,000 have already 
been called for ; Daft motors are in use iu New York, Bos- 
ton, Worcester, Providence, Coney Island and other places. 
Sprague motors are running in New York, Chicago, Boston, 
Pittsburgh, Des Moines, Elgin, Oskaloosa, Shamokin, York, 
New Brunswick, Fall kiver, New Bedford, Milford, Taun- 
ton and Lawrence, Mass.; and there are also a great many 
Brusb, Baxter. Pendleton, Bergmann, Keegan, Edgerton, 
Reckenzaun, Ayrton and Perry, Diehl, Roberts, Crocker 
and Curtis, and other motors in use all over the country, 
ou work of the most varying nature. A few exemplifica- 
tions of their use by electric light companies will perhaps 
be interesting. In Philadelphia the Brush company is 
running about 250 Stockwell motors and one 1 h.-p. motor. 
The small motors are chiefly on factory sewing machines, 
but some are on fans and jewelers’ lathes. ‘They are gener- 
all giving satisfaction, and if the company could only get 
its wires to the places wanting motors, the number in use 
would be quadrupled. Mr. M. D. Law, the electrician of 
the company, who has charge of this department, operates 
18 of the small motors with the power required for one arc 
light, if they all of them run together at one time; 
but in practice he has no trouble in running from 30 to 40 
with the same power, as they are never all on together. 
The charge for the current is $5 per month for the first 
four motors and then $1 per month for each additional 
motor. All motors are wisely sold outright, the company 
only renting the current for them. At the Brush-Swan 
station, Cheyenne, Wyoming, Mr. E. P. Roberts is building 
his own motors and finding a wide variety of use for them. 
One runs an evening paper, another a gunsmith’s lathe 
and emery grinder, and two others cut up sausage meat 
for butchers. Inthe case of the gunsmith, the charge is 
ten cents per hour per horse-power. The motors are run 
from Brush storage batteries on the day incandescent cir- 
cuit, and at night from the dynamo, the potertial being 
10€ volts. Tke Brush station at Baltimore has been put- 
ting out motors, chiefly of the Baxter and Edgerton types, 
quite extensively. The Baxter motor there has been run- 
ning on a great variety of work, on arc circuits, with good 
protit, and is said to be very economical of power while 
regulating with the utmost closeness under all variations 
of load. At Germantown an Edgerton motor is running 
a Gordon press most successfully. In Detroit the Brush 
Company is also running several motors. 

At Des Moines, Ia., the Iccal Edison Compeny is run- 
ning a number of Sprague motors. The motors there are 
sold outright and the current is generally charged per 
meter. Une of these motors, of three horse-power, is used 
in a livery stable to run the elevator tor hoisting the 
buggies and hay, for pumping water and for brushing 
down the borses. One runs a scissors grinder’s outfit, one 
a drug mill, one a polisher in a plating establishment, 
and, curiously, one the generator in the Telephone Ex- 
change. Several elevators now run by water will have 
eiectromotors this fall. Mr. F. H. Whiting, the manager, 
says: ‘*I think that the motors in reasonably large towns 
can be made to go a long way tothe paying of running 
expenses of those stations that have to runall the time, as 
in the incandescent business.” 

At New Bedford, Mass., seven Sprague motors have 
already been installed within a short time by the local Edi- 
son Company, and are now used in silver-plating works, on 
ice cream freezers, on coffee grinders, bookbinders’ cut- 
ting-presses, on a hydro-extractor in dye works, aud ona 
hair picking machine. These motors earn easily alto- 
gether about $40 a month, on the regular incandescent 
circuit, the current being supplied at Jamp rates, 1} cents 
per 16 c. p. lamp hour, and measured by meter. 

In Boston, the Sprague Company 1s running a large mo- 
tor service on a circuit embracing a three-quarter mile 
radius from its station in Bumstead Court, the motors 
ranging in capacity from 4h. p. to 14h. p. To enumerate 
ull the kinds of work done would be to mention most ot 
the machines for small work heretofore driven by steam 
engines or foot-power. The motors are sold outright to 
the customers, and $125 per horse-power per annum 1s 
charged for the current or power service. For elevator 
work, there are special rates depending upon the average 
use by the consumer, The amount of average consunip- 
tion is determined by ammeter and voltmeter, and from 
that determination a contract price is made. The inter- 
mittent use by the consumer is found to be an important 
factor in supplying power, as not more than 87 per cent. 
of that sold is ever called for at one time, so that, allow- 
ing for the loss in transmission, at least double the engine 
service can be sold, provided the power is distributed in 
small quantities. From actual tests made by one company 
it appears that some few of the averages of power consumed 
run as low as 14and 15 per ceat., and Mr. Sprague tells 
me that the higher average of from 38 to 37 per cent. will 
apply not only to small powers, but is absolutely true of 
large powers, such as 40, 50 or 100 horse, where a number 
of these are operating together from a central station. 

As an evidence of the feeling in Boston on the subject 
of motors, | may mention that the Merchants’ Electric 
Light and Power Company, running 800 Thomson-—Hous- 


one station to another in the least time, with a given max-' ton arc lamps, has voted to adopt, and is now equipping 
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for, the Sprague system. At Springfield, Mass., another 
actual electric power station will be established. The 
Springfield Steam Power Company, heretofore transmit- 
ting power by belting, shafting and wire cables, has now 
decided to distribute power by means of electric current, 
as giving a better and more economical service, as well as 
increasing the distance at which it can work. The change 
is being carried out at the present hour. 

In New York a great many Sprague motors are in use. 
A large number of Daft motors have been in operation 
there for a considerable length of time, and I know from 
actual personal inquiry and observation that you could 
not get these customers to abandon the use of their motors. 
One instance deserves special mention. Mr. E. B. Stimp- 
son, in Spruce street, well known as an inventor and man- 
ufacturer of fine machinery for the shoe and stationery 
trades, has fcr about a year been running four floors of his 
workshop with a Daft motor. Some of the machines 
belted to the shafting on the various floors are quite 
heavy—drills, lathes, planers and the like ; others are ex- 
tremely fine and delicate ; but forall of them, Mr. Stimp- 
son tells me, the electric power has been sufficiently steady. 
He had formerly a ten-horse power vertical engine, with 
boiler on the top floor of his building, and had the usual 
trouble with engineers, coal, ashes, dust, oil, vibration and 
great heat in summer. Now, instriking contrast, alittle six 
horse-power Daft motor stands on asmall wooden base, 
close up against the disused boiler and engine. making so 
slight a noise that it in no way interrupts conversation. 
The motor runs the day through, and all the attention it 
gets is a very occasional visit and wipe on the commuta- 
tor from a motor man, who also has charge cf a number 
of other motors all around the neighborhood. Mr. Stimp- 
son pays $12 a week, and I doubt if there is a manufactu- 
rer in New York to-day better pleased with bis power than 
is Mr, Stimpson with the electric motor he has been using 
so long and with such good results. 

A great many motors to-day are operating very success- 
fully with primary batteries, and that field will grow. 

In the incandescent business, the plant must be kept 
running all the time, so that the consumer can always 
have his light when he wants it. Hence I look upon 
motors as the most important auxiliary to-day for incan- 
descent lighting, and I think that in many an are station, 
too, they will solve the financial problems of day lighting. 
But whether that be so or not, what I have said shows, I 
think, that the day of the electric motor is upon us. 


Mr. DeCamp remarked that in Philadelphia they simply 
rented out the current. People were paying the prices 
asked, and would continue to do so, though he had not 
expected it. There was a demand for motors, and it was 
for the lighting companies to see that they can supply 
them with profit. He still had some doubts, but they ap- 
plied to the manufacture of the motors. In his judgment, 
it was now only a question of the durability of the 
motor. 

Mr. Upton gave eloquent expression to his well-known 
views on the future ot electric power, and said that electric 
light men could make two dollars from motors where they 
now made one dollar from light. He mentioned the fact 
that a number of companies in New England were equip- 
ping for the new business, and instanced : pecially the case 
of Mr. Gilbert and Mr. English, who certainly were not 
putting in a 125h. p engine to play with, but because they 
saw money in the business. This view of the future applied 
not only to motors for industrial work, but for railways, 
though in that respect a good system of underground cir- 
cuiting, so as to run through the streets of cities, was 
necessary. The Ries system of that kind was estimated to 
cost $20,000 a mile. Mr. Van Depoele said he could do it 
for $7,000, anda gentieman in the convention hada system 
that it was alleged would cost only $1,000 per miie. With 
that, or when that time arrived, nothing was lacking for 
perfect success every where. 

Mr. De Camp raised the interesting question as to who 
should own the motor; whether it was best to sell out- 
rignt and then rent out current, or to rent the motor to 
parties wanting them. He was not prepared to advocate 
that the companies should own the motors; and if they 
were sold, the purchasing parties would be prompted by 
ownership to take better care of the motors. In that 
event, however, the owner would have to be near their 
circuits. He knew of a case now where a man had bought 
a motor and had moved away from the circuit, and so 
could not get current to run it. Mr. De Camp also wanted 
more certainty as to the durability of the motor. 

The next question discussed was as to the running of 
motors on iacandescent circuits or on are circuits. Mr. 
Harding gave a very satisfactory account of his experience 
in New England with Sprague motors, built for incan- 
descent circuits. He had no sparking on them, and none 
of them had burnt out. 

Mr. Stockley said that the Brush Company believed in 
the motor business most thoroughly. They were building 
motors from 2h. p. up to 100. Their attention had been 
called very seriously to one branch of the business, that 
of taking the power of waterfalls and carrying it a dis- 
tance of 10, 15 or 20 miles, and thus using large amounts 
of power now wasting—say up to 50 or 100 horse-power. 
It was a branch of the business for all of them using 
water power. The Brush Company was ready to furnish 
motors to run with absolutely steady speed, with and 
without load, from 2-horse up to 100, and with an effi- 
ciency of 70 percent. Every part of the mechanism was 
provided for permanent use. 

In reply to a question from Mr. Law, Mr. Harding stated 
he was running his motor on the regular incandescent 
circuits, With the three-wire system they operated on a 
two-mile radius. He thought motors -would run best on 
incandescent circuits. 

Mr, Law stated that in Philadelphia he ran his motors 
on the are circuits. It would not yet pay him to run 
independent circuits forthem. It would involve double 
wiring. 

Mr. Baxter said: The remarks that have been made 
here seem to indicate that a motor can be made to meet all 
the requirements successfully to run on an incandescent 
and an arc circuit. My experience has been that a motor 
can be made to1un more safely on an are circuit than on 
an incandescent, for the reason that the current is more 
regular. Whena motor is standing still (that is, a properly 
constructed motor), it has a lower resistance than when 
ranning. That is t» say, when the motor runs, there 
is a rising potential between the binding posts, which 
is due to the counter electromotive force set up by 
the motor. Consequently, each motor which runs in 
multiple arc is arranged so as to carry the current 
safely when it is doing its work. If it stops and 





no provisions are made to guard against too heavy 
current running through the motor, it will burn up, On 
that account safety plugs have been provided to guard 
against such a thing happening with motots on incandes- 
cent circuits. The thing chiefly to be looked after is the 
prevention of the sparking and the consequent burning up 
of the brushes. This is a difficulty which with most motors 
on are circuits can be overcome. For instance. in the 
motor which I have in the window of the Council Cham- 
ber here, and runs that 36-inch fan, it has been overcome. 
I think that motors for arc light circuits are just as sucess- 
ful as those fur incandescent circuits. 

Mr. De Camp: You have turned your attention in the 
direction of motors, with a view to adapting them to arc 
circuits ? 

Mr. Baxter: No; we make them for both circuits, but 
there are probably a hundred circuits running arc lights to 
one running incandescents, 

Mr. DeCamp: In running your motor on an incandes- 
cent circuit, would you have to make any change in the 
construction of the motor ? 

Mr. Baxter: Yes, it would have to be wound differently. 
In regard to oiling the commutator, that ought not to be 
a matter for consideration. They ought to run without 
oiling. I will guarantee my motor to run four months 
without oiling in any way. I will guarantee them to run 
night and day continuously for one month without being 
oiled, under a glass case, if you choose. 

Mr. Law : Without being oiled ? 

Mr. Baxter: Yes. 

Mr. Law: At the rate of 480 revolutions per minute ? 

Mr. Baxter: Yes, sir; at the rate of 4,890 revolutions 
per minute. 

Mr. Law : Then you are our man. 

Mr. Upton said Mr. Sprague had informed him that he 
could run his motors successfully on circuits 12 miles 
long. 

Ma. Sharpe mentioned that he had become interested, as 
a business man, in the Edgerton motor, from first seeing it 
work in his own factory. The Edgerton motor would run 
on both are and incandercent circuits successfully and 
economically. There was nothing, practically, to wear out; 
the attendance required was the minimum ; any girl could 
see in the morning that the connections were right and 
wipe the commutator. Mr. Sharpecloseda very able and 
vigorous speech by pvinting out bow the motor saved the 
wear and tear of human flesh and muscle, and 
was ‘‘a perfect Ged-send” to those who had to run such 
articles as sewing machines ali day long. He knew the 
electric motor to be cheap, durable and simple in con- 
structior, and that was the kind of motor his people were 
introducing for manufacturing purposes. Jn reply to Mr. 
Pope, he mentioned cases where the Edgerton motor bad 
not been touched for a year. 

Mr. Duncan spoke very hopefully of the new motor 
business, from the little experience he had already had in 
it. in one instance, he was running with a motor the 
generator in the telephone exchange. He thought their 
carbon trimmers could very easily be taught to give an 
eye to the motors on their rounds, as there was little to 
see to, so long as the motor is kept clean and the brushes 
are in order. . 

Mr. Law spoke very encouragingly from his two years’ 
experience with the Stockwell motor. 

Mr. Boyer said the subject was very interesiing to him, 
and the outlook was hopeful. He thought that the com- 
panies should sell the motors outright. 

At the close of the discussion on electric motors, Mr. 
Stockley stated with regard to the question of small con- 
sumption of coal in getting electric current, that the 
Brush Company was making some very thorough tests at 
Cleveland, with the closest watchfulness, of the validity of 
the claims made for the Triple Thermic Motor.* 

Mr. Upton denounced the triple thermic motor in round 
phrases, without mincing matters, as an exploded idea, 
that had lost all confidence in New England, and which 
had had heaps of money puc into it without result. Mr. 
Stockley remarked that the Brush Company proposed, in 
the interests of electric lighting, to make a most searching 
investigation for itself, under the supervision of Mr. 
Brush 

Mr. J. A. Pentz then read a paper on ‘*‘ The Transmission 
of Power to the Dynamo,” aie together with the dis- 
cussion thereon, pressure on our columns prevents us from 
publishing this week. 


Mr. Weeks said: Feeling that such resolutions have lost! 


whatever meaning they originally possessed, we, as a 
body, extend no ** vete of thanks” to the authorities or to 
our good friends of the electrical fraternity in this city for 
the ample apartments placed at our disposal, or the gen- 
erous provision made for our entertainment. But our 
appreciation of these kind offices is none the less full and 
sincere, and we shall carry away with us the most pleas- 
ant memories of our visit to this delightful and hospitable 
city. 

Although many of the leading members of our associa- 
tion were unable to be with us, this convention has been 
one of increasing interest and profit, a fact full of encour- 
agement, as it proves that our organization is based upon a 
living principle that the National Electric Light Associa- 
tion is a resultant of the ‘‘ needs of the times,” rather than 
an ephemeral association of individuals brought together 
by chance or personal selection. 

As we have finished our business as per programme, I 
declare the convention adjourned. 





THE EXHIBITS. 


The Jenney Electric Company, of Indianapolis, ex- 
hibited two Hickley incandescent lamps, one of 300 
and the other of 400 candle-power. It is claimed by the 
manufacturer of this lamp that it produces one caudle- 
power for 1} watts, and the behavior of the iamps ex- 
hibited seems to justify the claim. The lamps and the at- 
tachments were very tasteful, and attracted considerable 
attention. 

The Forest City Carbon Co. exhibited their Austrian- 
American cored carbons, As is generally known, these 
carbons bave a soft composition core, with certain chemi- 
cals added to the core mixture which, it is claimed, reduces 
the resistance of the arc ten per cent. This carbon also 
throws the rays of light down instead of up. The car- 
bons were exhibited in both Thomson-Houston and Brush 
lamps, and the steadiness of the light was marked by all. 

The Little-McDonald cut-out is an attachment for fa- 
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cilitating the use of incandescent lights on are circuits. It 
is so constructed as to throw in an automatic resistance 
when the lamp breaks or is turned down, keeping the 
balance of the lamps ata norma! candle-power, and pre- 
vents the opening of the circuit in case all the lamps on a 
group sbould fail. This cut-out was exhibited in connec- 
tion with both the Brush-Swan and Sawyer-Man lamps. 

The Callender Company showed specimens of ‘ bitite” 
wires and cables. 

Mr. Clark B. Hotchkiss exhibited the celebrated ‘‘ kerite” 
wires and cables, and kerite tape. 

The Western Electric Company were present with an as- 
soriment of insulated wire and cables, and also showed 
samples of their magneto bells and galvanometers for test- 
ing purposes 

The Okonite Company displayed samples of their vari- 
ous wires and cables. 

The Electrical Supply Company, of Chicago, exhibited 
the Wallace carbons, the ‘* perfect” lightning arrester, 
Thomas cut-out, insulators, tapes, wires, etc. 

Mr. W. B. Cleveland showed many samples of his elec- 
tric light switches, connecting buttons and safety cut-outs. 

The Edgerton Motor Company exhibited tbree of their 
motors of y's. and 4 h. p. respectively. The ;y h. p. 
motor was shown running a ventilating fan; the } h. p. 
was taken apart and exhibited for the purpose of showing 
the effects of over a year’s use on anare circuit; the 4h. 
p. motor was exhibited with a brake for the purpose of 
testing its power. This motor developed fully a half h. p., 
and all the motors attracted attention. 

The Hardy traction motor was exhibited by Mr. George 
S. Bowen, a complete model being shown. This motor 
seems to be very practical and created much interest. 

The Chemical Electric Light and Power Company ex- 
hibited 16 cells of Volta-Pavia battery running five 10 ¢. p. 
incandescent lamps. The lamps were so arranged that any 
one could be lighted alone or turned out without affecting 
the candle power of the others in the least. Any particu- 
lar lamp could be started alone, or with the rest, as desired. 
This primary battery system shows considerable develop- 
nent. 

The Leggit motor, a very ingenious machine, was ex- 
hibited and shown in operation attached to a sewing 
machine. 

The Sun Electric Company, of Woburn, Mass., hada very 
complete exhibit of their system of incandescent lighting 
as Operated upon arc circuits. A distributor and complete 
equipment were shown and the current was supplied from 
the local Brush Company's central station, the apparent 
reliability and simplicity of this exhibit elicited the com- 
mendation of many. In another room was also placed an 
exhibit of the same company’s ‘‘ Regina” equipment, con- 
sisting’of multiples of 125 c.-p. lamps which gave satisfact- 
ory results. 

The Baxter Electrical Company, of Baltimore, exhibited 
three of their new motors, two small ones and one large 
one. One of the smail motors at the hotel ran a sewing 
machine and showed its adaptability to the purpose. Its 
action is completely under the control of the operator, who 
can arange the speed as desired. from the slowest desired 
movement up to the greatest velocity the sewing machine 
will stand. The other small motor drove an 18-inch ex- 
haust fan and developed about ,y horse-power. The 
large motor was located in the Council Chamber and suc- 
cessfully ran a 24-inch fan. This motor developed } borse- 
power. This large motor is provided with an automatic 
governor, and its regulation 1s almost as perfect as that of 
the best steam engines. 

Morrison’s Electrical Works, of Baltimore, exhibited a 
new volt and ampére meter which attracted much atten- 
tion. In this instrument a constant magnetic field is 
employed of sutticient streugth to be unaffected by any 
variations of terrestial magnetism. This constant mag- 
netic field is obtained by employing permanent magnets, 
very carefully constructed. Suspended at the center of 
the field is the needle, to which a pointer is attached for 
the purpose of reading the deflections, the pointer passing 
over a scale which is divided into degrees. The position 
of the needle with reference to the coils is that adopted by 
Gaugain. The coils are two in number, one of copper 
tape and the other of very fine wire, the former being used 
when the strength of current isto be measured, and the 
latter when the electromotive forceis desired. In measur- 
ing amperes the whole current is sent directly through 
the tape, but in measuring the electromotive force only a 
portion is shunted through the fine wire. 

Some well-made plug switches for central station work 
and a number of phosphor-bronze brushes for dynamos 
formed the remainder of the exhibit. 

The New England Glass-Works were represented by Mr. 
E. D. Libbey, of Boston. 

The Washburn & Moen Manufacturing Co.’s exhibit 
was very neatly arranged and included samples of the 
various grades of hard and soft copper wires. 


—— eer em 


The Gray Patent. 





A dispatch from Washington announces that a bill in 
equity has been filed in the District Supreme Court by C. 
G. Beryman for Henry C. Strong, of Chicago, against 
Robert B. Vance, Acting Commissioner of Patents, and 
Elisha Gray, for an injunction to restrain the issuing of a 
patent to the latter. The complainant states that he is the 
inventor of the railway electric telegraph and. telephone, 
and applied for a patent May 18, 1877; that this applica- 
tion has been kept alive by amendment to claims, ete. ; 
that Gray subsequently filed an application for a patent 
for “ multiple telegraph,” which, he alleges, was by trick- 
ery and deceit stolen from him, and is nothing but a re- 
production in principle and design of his machine and in- 
vention. He charges that by undue influences and by 
complicity with the examiners, Gray is about to receive a 
patent ; that the issuing of a patent to complainant is de- 
layed by Gray’s influence, and the patent to Gray is about 
to be issued by fraud and collusion with the officers of the 
Patent Office, and if so issued, will greatly injure and de- 
lay him, and necessitate long and tedious litigation on his 
part. He further alleges that he is entitled to official ac- 


tion on his claim, and asks an injunction and relief, Judge 





Hagner set the first Monday in September at 12 o’clock for 
a hearing. 
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NEW YORK NOTES. 


Orrick oF THE ELECTRICAL WORLD, /| 
New York, Sept. 6, 1886. { 

The Sonneborn Rubber Comb and Novelty pany, of 63 
Leonard street, this city, and Morrisville, Pa., have lately made 
extensive additions to their manufacturing plant to enable them 
to keep pace with their orders in the electric line. They are now 
fully equipped to furnish bard rubber in any shape, such as sheet, 
rod, tubing, mold work or special pieces for manufacturing pur 
poses. The company has been engaged in the manufacture of bard 
rubber for thirty years and is fully acquainted with the wants of 
the trade and thoroughly familiar with all hard-rubber goods, as 
applied to mechanical and electrical purposes. 

Cabinet work for electrical purposes is a specialty with the 
Union Wood Works, at No. 59 Ann street, this city. Mr. Robert 
Patterson, the proprietor and successor of George H. Brown, is a 
gentleman of long and practical experience in this line of work. 
This, together with the superior facilities of the establishment, 
enables him to turn out work of the best quality at comparatively 
low figures. Manufacturing companies whose appliances are in 
part formed of cabinet work, would find it to their advantage to 
write him for terms. 

The vibrating box bell manufactured by Messrs. E. A. Wildt & 
Co., of No. 88 Murray street, this city, and described in your last 
issue is meeting with great favor, as it makes the work of inspec- 
tion easy ; the whole mechanism being contained in the remov- 
able cover. I may add that a patent has been applied for on this 
novel arrangement of the bell. 

Incrustation and sediment in boilers has always been a source 
of trouble to steam users, and the frequent cause of damage to 
boilers. loss of fuel, and the primary cause of most explosions. 
All of this may be avoided by the use of the Hotchkiss mechanical 
boiler cleaners. The successful operation of these boiler cleaners 
is fully attested by engineers and many firms throughout the 
country whohave used them for years. Havemeyer & Elder, 
the sugar refiners of Brooklyn, after a thorough test, ordered one 
hundred of the boiler cleaners and have at present in use sixty of 
them. Ele-tric light companies situated in localities where hard 
water is prevalent will do well to give these cleaners a trial. 

The Electrical Supply Company, of No. 17 Dey street, this city, 
has just issued a handsomely illustrate d catalogue of 158 pages, 
whicl» contains a full list of the large variety of goods handled by 
them. It would take me too long to go into details, but I may 
state bricfly that there is nothing, from a telegraph pin to the fin- 
est_galvanometers, that is not handled by the company. The cata- 
logue shculd be in the hands of every dealer and consumer. 

The E. P. Gleason Manufacturing Company make every 
description of etched, cut, sand-blast, flint and colored globes and 
shades for electric lighting. They have every facility for supply- 
ing these goods in any quantity, and for turning out glass-work 
to any desired pattern. 

Mr. J. 8. Watt, of 81 Fulton Street, N. Y., manufactures dis- 
trict telegraph cases in any desired style, aud always has the 
standard forms in stock, Electric light hoods of all patte: ns, and 
special designs to order, are also among the list of bis products. 

White lead manufactured of pure materials throughout makes 
an excellent insulating compound for electric lighting and un- 
derwriters’ wire of all kinds, for outdoor and interior wiring. The 
white lead, being impervious to water, makes the wires perfectly 
water-proof, In its manufacture the bare copper wire after being 
braided is carried through a vat of white lead somewhat diluted, 
which soaks into the crevices of the braid, and prevents all damp- 
ness from reaching the wire. The Atlantic White Lead and Lin- 
seed Oil Company, of 287 Pear] Street, this city, have long been 
known for the high quality of their products and wires covered 
with their white lead will stand the test of time without cracking 
or peeling, as is sometimes noticed on electric light lines. 

Manning, Maxwell & Moore, No. 111 Liberty Street, New 
York, manafacture every appliance for a steam plant in ejectors, 
injectors, steam gauges and valves. To those applying therefor 
they will send a complete catalogue of 500 pages, fully illustrating 
all their goods, W. T. H. 








NEW ENGLAND NOTES, 


BrRancu OFFICE OF THE ELECTRICAL WORLD, | 
Boston, Sept. 6, 1886. | 

The New England agency of the Sprague Electric Railway and 
Motor Company has just fitted up commodious and centrally lo- 
cated offices at No. 55 Oliver street. 

The present offices at the power station, Bumstead Court, off 23 
Boylston street, will continue to be occupied by one or two officers 
of the agency; but Mr. Harding, the manager, will probably 
make his headquarters at the Oliver street offices. 

An isolated incandescent light plant of 200 (16 c¢. p.) lamps 
has just been started up in ‘‘ Marston’s,” on Brattle street, one of 
Boston’s largest restaurants. The system of lighting used is that 
of the Thomson-Houston Electric Company ; the engine from 
which the motive power is derived for running the lights, eleva- 





tor, fans, etc., was made especially for this plant by Messrs, C. H. | 


Brown & Co,, Fitchburg, Mass. 

The New England Wiring Company, of this city, has been 
highly complimented in and outside of electrical circles for the 
painstaking and handsome pieces of work done in this city and 
elsewhere in this section. Among the most noticeable and praise- 
worthy of the wiring contracts recently finished in this city by 
the company are the enormous and laborious undertakings at the 
new building of the Massachusetts Hospital Life Insurance Coni- 
pany, on State street, the Massachusetts State House and the 
Adams House. 

The Peerless Pressure Recording Gauges, manufactured by Mr. 
8. P. Jones, of this city, are becoming more and more general in 
use on steam boilers of electric light stations in New England and 
throughout the country. The parent Edison Company purchased 
a large number of these gauges, and after using them for some 
months in its factory and in several of its stations and plauts, 
wrote to Mr, Jones a very nice letter, in which the Peerless gauge 
was referred to in very complimentary terms. 

At Melrose, Mass., a very enterprising and energetic gentleman, 
by the name of Piaisted, recently obtained a sufficient number of 
subscribers among the business men of that town to enable him to 





now in use, and orders are already in hand for that many 
more, 

The report: comes from Pawtucket, R. I., that the local electric 
light company of that thrifty little city has purchased the old Le 
Favour Mill property, and will equip it with dynamos, engines, 
etc., for the purpose of lighting stores, offices and residences with 
incandescent lights. 

A company is being formed in Pittsfield to put incandescent 
electric lights into the stores and a good many merchauts have 
subscribed for them. The present Pittsfield Electric Light Com- 
pany, who control the arc light plant are talking of adding sev- 
eral incandescent lights of the Thomson-Houston pattern, and 
also new facilities to their present plant. The satinet mill of the 
Pomeroy Company is to be equipped with about 100 incandescent 
lights, as their mill there has to be run night and day to supply 
the lower mill, and Tillotson & Power are going to have 250 in 
their woolen mill on the Barkerville road. S me of the other 
manufacturers in the town are talking of equipping thir mills 
with these lights. 

The new station of the New Britain Schuyler Electric Light 
Company is now finished and in full operation. The building, 
situated at 167 Main street, is a one-and-a-half-story brick fire- 
proof structure, divided into two main apartments. In the 
boiler room, which.is 45 x 30 ft.,,is set a 100 b.-p. ‘‘ Fitchburg” 
boiler. The dynamo and engine room is 45 x 50 ft. -A 50 h.-p. 
‘* Fitchburg” engine, belted to counter-shaft, and a New York 
Safety Steam Power Company’s engine of the same power, belted 
direct to the dynamo, furnish the necessary power for running 
the three generators, 

One 45-light dynamo (1,200 c. p.) furnisbes light for private 
consumers, and two dynamos of 30—2,000 c. p. lights each—are 
used for running the street circuits, the three circuits aggregat- 
ing 18 miles of line wire. 

The whole station is a model of neatness, and it is without doubt 
one of the finest equipped electric light plants in the State. 

The officers of the company are as follows: J. M. Spring, presi- 
dent ; R. J. Vance, secretary and treasurer; C. O. Case, super- 
intendent ; L. C. Whitney, engineer ; W. J. O'Dell, chief line- 
man. 

Messrs. Paine & Francis, sole agents for Maine, New Hamp- 
shire, Vermont and Massachusetts of the Edison United Manufact- 
uring Company, report business in their line as very satisfactory. 
Since July 12, 1886, the firm have installed in the district above 
named nine plants, having an aggregate of 3,150lamps. The most 
recent of the installations, included in the nine plants mentioned, 
are the following : A. G. Dewey & Company, Queechee, Vt., 150 
lights ; York Manufacturing Company, Saco, Me., 200 lights ; 
Hon. Byron Weston, Dalton, Mass., 150 lights. 

The New England Wiring Company, of this city, has been 
awarded the contract for equipping and wiring the above-named 
isolated plants. 

The Citizens’ Electric Light Company, of East Boston, Mass., 
has its hands full of business. It is at present furnishing 113 arc- 
lights, and orders are now in band for nearly one hundred more. 
Until the lighting capacity of the plant can be enlarged, the com- 
pany are compelled to borrow dynimosand lamps, or else disap- 
point a good many patrons. 2 

Mr. Charles L. Bly; of Buston, has just finished the contract of 
putting in the fire-alarm boxes and running wires in Hyde Park, 
Mass., for the Geo. M. Stevens fire-alarm system. Disinterested 
individuals who have seen the work just completed by Mr. Bly, 
refer to it in very complimentary terms. 

The Boston Gl.be recently contained the following interest- 
ing item : 

Thefts of money from garments hanging in the clothes room of 
a Meriden (Conn.) factory Jed the electrician of the establishment 
to try to catch the hitherto uiidetected thief. He connected a 
pocketbook in the pocket of a pair of trousers with wires that ter- 
minated at a gong in a distant room, and so arranged the wires 
that the gong would ring when the pocketbook was moved. The 
pocketbook was moved, the gong sounded and the thief was 
caught. 

The Tremont House is soon to be lighted throughout with in- 
candescents off an are circuit. 

The Van Choate Electric Light Company, formerly of New 
York ard now Iccated on Columbus avenue, in this city, has 
again changed its personnel and management. 

There are two corporations, viz.: the Shawmut Electric Manu- 
facturing Company and Tremont Electric Manufacturing Com- 
pany, doing business at No. 12 Mt. Washington avenue, that are 
reported to be practically owned and controlled by one gentle- 
man. 

The Synchronous Time Company, Room 4, Herald Building, 
this city, is abcut to issue its illustrated catalogue. Electricians 
and dealers in electrical supplies will do well to apply early for 
the handsome pamphlet. 

The Wainwright Manufacturing Company reports having sold 
its exhaust feed-water heaters during the month of August to the 
following : Rutland (Vermont) Electric Light Company ; Messrs. 
W.&B. Douglas, Middletown, Conn.; the Fitchburg Engine 
Company, Fitchburg, Mass.; Geo. H. Little, Peabody, Mass, ; 
Melrose (Mass.) Pumping Station, and to several other parties in 
New England and in other sections of the country. 

The Montpelier (Vt.) Electric Light Company is making rapid 
headway with the equipment of its plant ; and it is predicted that 
electric lights will be burning in the streets of that town before 
Oct. 1. It has been decided to make temporary use of the 
village water-works, with the aid of motors as the source of the 
power for the plant. 

The Hopedale Machine Company, of Hopedale, Mass, has just 
completed the extension to its factory, and machinery for screw 
work of all kinds will be set up at once. Twelve machines, cap- 
able of turning out at least 10,000 screws each per diem, are 
being made specially for this company. 

On the 13th instant, a special town meeting will be held at 
Framingham, Mass., for the purpose of voting upon the proposi- 
tion of the Suspension Transportation Company, of Boston, to 
erect an elevated railroad between the above-named town and 
South Framingham, on which the motive power will be electricity. 

The Thomson Houston Electric Company is vigorously push- 
ing toward completion the new addition to its factory building 
in Lynn, Mass, The business of the company is so rapidly in- 
creasing both in the arc and incandescent departments, that it is 





justall an electric light plant. Twenty-five commercial lights are 


absolutely necessary for the manufacturing equipment and work 





ing force to be at least doubled, and that, too, within the next 
sixty days, in order to facilitate the fulfillment of contracts before 
the autumn business gets started. 

As evidence of the remarkable rush.of business being done by 
the Thomson-Houston Electric Company, the following summary 
of new orders that have been received since the lst day of July, 
1886, is given : 


ARC LIGHTS. 
3—45-Lt. mechin-s, Brooklyn, N. Y.... .... ........4. addition. 
3—10 ** 46 Croton Aqueduct, New York...... 4 
2—30 *‘ “ Manchester, N. H.... .... 2... 2... new. 
1—45 ** machine, Brookline, Mass...... ............ addition. 
1—45 ** + i” | Sere Tere eee ree T new. 
1—30 ‘‘ AS pO ee eee addition. 
1—45 * = I Ds ia «0 Babe: dens hoo beedtnaes new. 
1—45 * “ I Io 0:5 0 taaae hin moped ast addition. 
1—380 * ze MEMES SUM ics cee c vecssese cs ne 
1—45 ** ™ New Bectford, Mass........ ...... ~ 
1—45 *“‘ RS Santa Rosa, Cal........ .......... ew 
1—45 ** . PCN MBE SS i LES SSS ” 
1—45 ‘ % Anderson, Ind.... ................ % 
1—45 ‘ ot PRUIORD, BION sos nis Sass bois 04 bbe sox sf 
1—45 *‘ "a San Luis Obispo, Cal.... ......... s¥ 
1—45 * os Amoskeag Co., Manchester, N. H.. ‘‘ 
1—45 ‘ = CE occ ssss ossnehee ean addition. 
1—30 * oi Birmingham, Ala ... ............ ve 
1—45 * as Woummerown, Oy. ide cis ” 
INCANDESCENT LIGHTS. 
1—150-Lt. machine, Haverhill, Mass............ .... new. 
1—150 * ‘i . . tL sealer 43 
1—600 * - CUNIIT cl fo tees cctccsteicte ad 
1— 50 * e ee Cordage Co., Cambridge, 
I Ub. 
1—300 ‘ « Terre Haute, Ind....... .... ... - 
1—300 ** a Southern Hotel, St. Louis, Mo.... “ 


W. I. B. 








WESTERN NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, } 
CuicaGo, Sept. 4, 1886. § 

I was shown, this week, the largest belt it was ever my fortune 
to see. This belt is 64 inches wide and of double thickness. It 
will be used in the electric light station at New Orleans. Two 
other belts of large size, oue 52 inches and another 40 inches 
wide, will also be used at this station. In fact, these latter belts 
are already shipped. Munson & Co. are the manufacturers of 
these belts, and I doubt if every manufacturer has the equipment 
for turning out belts of this size. 

The Western Electric Company yesterday shipped the new 
multiple switch-board for the Cincinnati Telephone Company. 
The board is equipped for 2,000 subscribers, and has a capacity 
of 5,000. ; 

The Shultz Belting Company, of St. Louis, recently received 
an order for 3,000 feet of their patent fulled belting. 

The Chicago, Milwaukee & St. Paul Railway is about to adopt 
the induction system for telegraphing to and from moving trains 
on one of its divisions. 

With the steady growth of electrical appliances for lighting 
purposes, there has been an eqnal advance and improvement in 
the manufacture of belting for conveying power to the dynamo. 

The device of placing leather over the face of a solid woven 
cotton fabric, which process is used-in the product of the Under- 
wood Manufacturing Company, and known as the patent cotton- 
leather belt, has developed much practical worth. The follow- 
ing statement and references will at once command the attention 
of electricians and manufacturers, 

The belt is formed by weaving several layers of cotton duck 
solid in one body, mide moisture-proof by a process known only 
to the manufacturers. The cotton-belt is thoroughly run over 
large revolving pulleys, under uniform tension, to take the 
stretch out, leaving only the elasticity. The leather facing is all 
of English oak bark, long tannage of uniform thickness, especially 
prepared for this purpose, and after being thoroughly worked is 
cut into strips adapted to the width of the belts to be made, end 
while the cotton belt is under tension, it is then cemented in large 
hydraulic presses made for the purpose, by which the fabric and 
| ather are firmly united. This simple process bas brought before 
the consumer a belt superior to anything yet in use. 

For dynamos, it is specially adapted, since: 1. It is perfectly 
and evenly balanced. 2. It is of even texture and without joints 
from end to end (unlike leather). 3. It is soft and pliable. 4. It 
runs perfectly straight ; hence does not tread the pulley. 5. It 
bugs the pulley closely, owing to its perfect contact surface ; 
hence it does not have to be run as taut as many other belts 
where there is necessarily a large loss of power.. A belt possessed 
of these qualities does not heat the bearings, therefore, much 
power, otherwise lost, is saved. Nearly fifty electric light stations 
are now using this belting. Some of these are: Schuyler Elec- 
tric Light Company, Hartford, Conn.; New Britain Electric 
Light Company, New Britain, Conn.; Middletown Electric Light 
Company, Middletown, Conn. ; Danbury Electric Light Company, 
Danbury, Conn.; Marlboro Electric Light Company, Marlboro. 
Mass.; Columbia Electric Light Company, Columbia, Pa. ; 
Skowhegan Electric Light Company, Skowhegan, Me.; Elizabeth 
Electric Light Company, Elizabeth, N. J.; Knoxville Electric 
Light Company, Knoxville, Tenn.; Richmond Electric Light 
Company, Richmond, Va.; Northampton Electric Light Com- 
pany, Northampton, Mass.; Kingston Electric Light Company, 
Kingston, N. Y.; Wichita Electric Light Company, Wichita, 
Kan. 

Lava iusulators are giving so much satisfaction that the D. M. 
Steward Manufacturing Company, of Cincinnati, who manu- 
facture them, report that they are full of orders, and will shortly 
be compelled to add additional machinery in order to keep up 
with the demand. 

A company has recently erected a large circular building in 
Kansas City, on the corner of Eighth street and Broadway, in- 
tended to be used for giving a cycloramic representation of the 
Battle of Chattanooga, and the storming of Misssionary Ridge 
and Lookout Mountain.. The whole building is to be illuminated 
by the Jenny electric light system of Ft. Wayne. The plant 
will be an isolated one of 35 are lights. Just outside the building 
the Star Iron Tower Werks Company have put up one of their 
triangular towers. It is 125 feet in height and will be illuminated 
with five 2,000 candle-power lamps. Just below the lights there 
will be a triangular sign for advertising purposes. 

Another building is nearly completed at the corner of Seventh 
and Walnut street for giving a representation of the Battle of 
Gettysburg, Ww, A. K, 
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THE TELEGRAPH. 


- Hoboken, N. J.—Mayor Kerr has under consideration a reso- 
lution of the council adopting a fire-alarm telegraph system for 
the city. 


‘' The Charleston Disaster.—The main office of the Western 
Union Telegraph Company in Charleston was badly injured. The 
batteries were destroyed and all the instruments ruined by falling 
bricks and plaster. An office has been opened about a mile and a 
half from the old one, and two wires have been placed in working 
order. None of the employés were seriously injured. At 5 o’clock 
in the morning cf Sept. 2, all the operators were compelled to 
quit their posts and seek some rest. The excitement had been so 
great that for forty-eight hours they had obtained no sleep. The 
Western Union Company will forward to Charleston any contri- 
butions of money for the sufferers and any messages pertaining 
thereto free of charge. 


To Discontinue a Suit.—Ex-Senator Conkling and ex-At- 
torney General Leslie W. Russell appeared on opposing sides in 
Supreme Court Chambers on Sept. 4. The motion was to discon- 
tinue a suit brought by Courtlandt Parker, of the Consolidated 
Stock and Petroleum Exchange, against the Commercial Tele- 
gram Company to prevent the removal of two stock tickers from 
the Exchange. The intention of Mr. Parker was to drop the suit, 
as a similar one had been begun by President Wilson, of the Ex- 
change, against the telegraph company in Brooklyn. Ex-Senator 
Conkling appeared for the telegraph company and ex-Attorney 
General Russell for the Exchange. After argument by counsel 
the court took the papers and reserved its decision. 





The Ticker War.—The claims of the rival tickers were 
argued before Judge Barrett, on Sept. 2, in the Supreme Court, 
this city. The question at issue was as to whether or not the vem- 
porary injunction granted at the instance of the Commercial 
Telegram Company, restraining the Stock Exchange from inter- 
fering with it in its privileges upon the floor of the Exchange 
(similar to those of the Gold and Stock Telegraph Company), 
should be continued until the suit brought to determine the rights 
of the rival tickers can be tried. Tie Western Union Company 
had been made a party to the suit, and General Swayne appeared 
for that corporation, Messrs. James C. Carter and Cass Ledyard 
appeared for the Gold and Stock Telegraph Company, Ex-Senator 
Conkling and George Putnam Smith and James E. Chandler 
represented the Commercial Telegram Company. Decision was 


THE TELEPHONE, 


The Government Suit.—The government counsel in the 
telephone suit are bu-ily engaged in preparing an answer to the 
demurrer filed by the Bell Telephone Company in the Columbus 
ease, and their brief is practically completed. The arguments will 
begin on Sept. 20, and the government’s case will be represented 
by Messrs. Thurman, Lowrey and Chandler. 


THE ELECTRIC LIGHT. 


The Greensburg Electric Light Company, Greensburg, 
Pa., has been incorporated. Capital stock, $6,000. Treasurer, 
William A. Huff. 


Lawrence, Mass.—Three hundred electric are lights are 
being placed in position in the mills of the Arlington worsted de- 
partment, Lawrence. 


Miners’ Safety Lamp Prize.—Mr. Ellis Lever has renewed 
his offer of a valuable prize for the production of an efficient 
electric safety lamp. 


“The Zanesville Electric Light Company, Zanesville, 
Ohio, has been incorporated. Capital stock, $25,000. Geo. R. 
Fox and others incorporators. 

The Western Electric Light Company, Columbus, Ohio, 
has been incorporated. Capital stock, $25,000, Geo. L. Con- 
verse, Jr., and others incorporators. 


* The New York, Lake Erie & Western Railroad Com- 
pany are putting in electric lights in their yard at Hornellsville, 
N. Y. It is claimed by railroad men that the yard is quite dan- 
gerous, and the company were resolved to obviate the danger by 
this method. There are some thirty miles of track in this yard, 


The New Haven Electric Light Company has ordered 
from the Jarvis Engineering Company, Boston, the second 90 
horse-power Armirgton & Sims Company engine, making eight 
of this type of engine it will use inits station. Itis going to 
introduce incandescent lights, and also sell power from Sprague 
motors. 

Electric Light at Teheran.—Mr. Stevens, the bicyclist, 
who is attempting to 1 ide round the world, has written to a con. 
temporary from Teheran giving an amusing account of the effect 
produced upon the native mind by the arc lights which the Shah 
has recently had placed in the square of the palace. It is the 
lighting up that astounds them most of all. The general conclusion 
is that nothing but the direct instrumentality of Sheitan could 
produce an instantaneous illumination of such dazzling bright- 
ness. 

A New Lecture Lantern.—Professor A. Gray and Mr. T. 
Gray have devised a new electric lantern for lecture purposes. 
It consists essentially of a small Gramme motor combined with an 
arc lamp in such a way that the revolution of the motor moves 
the carbons in opposite directions, and keeps the arc sensibly 
constant in position. The lamp itself has several advantages, for 
example, the addition of condenser lenses, The distance of the 
lenses from the arc can also be changed. The magnification can 
be readily adjusted to suit the distance and size of the screen, or, 
on the other hand, a parallel beam may be obtained for spectrum 
illustration. Moreover, the image of the arc itself can be pro 
jected on the screen, to show the mode of wearing of the carbons, 
the effect of placing impurities in the arc, or the attraction and 
repulsion of currents and magnets on the arc. 

Gas and Electricity in Paris.—It is reckoned that there 
are now in Paris 16,044 incande:cent lamps and 2,225 are or 
Jablochkoff lights. The Bulletin Internationale de U Electricité 
gives an interesting analysis of the effect of this large number of 
lights on the Parisian Gas Company. Admitting that each in 
andescent lamp replaces one jet of gas, and that each arc light 
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is equivalent to ten ordinary burners, an estimate—which our 
contemporary considers very moderate, and one which gas manu- 
fecturers themselves cannot regard as exaggerated—this would 
represent in round numbers 38,300 gas bufners lost to the Paris 
Gas Company. At the rate of 140 litres of gas per hour, these 
burners would consume 5,362 cubic metres, taking them to be 
lighted on an average for four hours a day during the whole of 
the 365 days of the year. This would amount to 7,755,520 cubic 
metres, which at the rate of 0.30 centimes per cubic metre would 
put into the coffers of the company 2,326,656 francs. This sum 
\is very considerable, but there has to be added to it what would 
be obtained from the sale of residual products in the manu- 
facture of this great quantity of gas if the electric light did- not 
exist. In the face of such facts it is not surprising that the prog- 
ress of the new illuminant is attracting in an unusual degree the 
attention of persons interested in the Parisian Gas Company. 


APPLICATIONS OF POWER. 


At the Chicago Industrial Exhibition.—A model of the 
Enos Elevated Railroad is being exhibited at this exhibition, the 
Daft motors being employed on the locomotive, 


Los Angeles, Cal.—The first Daft motor for Los Angeles, 
Cal., is nearly ready and will be shipped in afew days. There 
are four of these motors in course of construction. 


The Merchants Electric Light Company, of Boston, 
has ordered a 125 horse-power Armington & Sims Company 
engine. The power from this engine will be transmitted over 
wires to run Sprague motors all over the north end of Boston. It 
will furnish power for printing presses, sewing machines, venti- 
lators, fans and both freight and passenger elevators. By 
means of this most wonderful system attics and lofts can be made 
as valuable as lower floors. It is only a question of time when 
thousands of horse-power will be used in that city and all trans- 
mitted by wire. 

M. Trouve's Electrical Boat.--M. Trouvé has lately been 
working very hard upon the general question of electrical naviga- 
tion, and has designed several new features in this connection. 
His latest motor is said to develop one-half horse-power and to 
weigh only eight kilos; another weighing 15 kilos yields one horse- 
power. A speed of 15 kilometres, or over nine miles per hour, is 
reported to have been attained. At this speed it is desirable to 
have some means of heralding one’s approach. M. Trouvé has 
therefore designed an electric siren which gives a particularly 
strident blast. The siren consists of two diss pierced with num- 
erous holes, which are placed close together and rotated at a high 
speed in opposite directions. A blast of air driven by a circular 
fan is directed upon the discs, and the whole apparatus is driven 
by a small motor. The boat is also provided with several in- 
candescent lamps and an arc light projector. 


PERSONALS. 


Mr. H. C. Adams, of Holmes, Booth & Haydens, was pre- 
sented with a daughter on the 5th inst. 


MISCELLANEOUS NOTES, 


Logan, Kan.—The Electric Manufacturing Company has 
been organized. Capital Stock, $100,000. Howard Grove and 
others, incorporators. 


The U. S. Electrical Construction Company, of Du- 
buque, Iowa, has been organized with a capital of $50,000. Ed- 
ward T. Kein is the secretary. 


Electrical Alarm Sigoals.—The Acme Railroad Appliance 
Company, Portland, Me., has been organized. Capital stock, 
$400,000. President, Geo. O. Hanlon, Cambridge, Mass. 


Cellulo .e.—The usual solvent employed in the treatment of 
cellulose is an ammoniacal solution of sulphate of copper. It is 
now stated that when cellulose is employed for the filaments of in- 
candescent lamps, it is preferable to employ as a sulvent a neutral 
solution of zinc chloride. 


To Make Bridge Jumpers Dance.—The Brooklyn Bridge 
police are happy. They are no longer in fear of cranks wancing 
to jump into the river. The life lines un the big cables have been 
connected with one of the electric light circuits, and, as a mem- 
ber of the force put it, the first man, woman or child who touches 
them will have to be taken to the hospital. 


Permanent Electrical Staff at Sheerness Dockyard. 
—The workmen from Sheerness who have been undergoing a com- 
plete course of training in the electric shop in Portsmouth Dock- 
yard will shortly return to their own yard, in order to constitute 
the permanent electrical staff which was ordered by the British 
Admiralty to be established some time since. They will be en- 
trusted with the work of fitting the ‘‘ Mohawk,” torpedo cruiser, 
with all the necessary torpedo appliances, 


Tidal Observations.—Fifteen tidal stations have been fitted 
up along the Scheldt and its tributaries, between Ghent and 
Lille, Belgium, and connected by telegraph with a central sta- 
tion, where the observations are registered and printed. Each 
station is provided with a tidal indicator and an observer. By 
means of an automatic mechanism, the tidal indicator transmits 
its results at intervals of five or ter minutes by telegraph to the 
recording apparatus, which in turn automatically records or en- 
graves the height of the tide on a zinc plate. The results of four 
statious are registered on the same plate. 


A Precursor of Earthquakes.—Those who have lived in 
countries subject to earthquakes state that the atmospheric con- 
ditions here have been such that in those countries the inhabitants 
would have known that an earthquake was impending. Mr. 
Thomas R. Taltavall, Superintendent of Telegraphs of the Asso- 
ciated Press, has spent a number of years in Spain and Portugal. 
During the few days preceding the recent earthquake he had fre- 
quently remarked that an earthquake was coming. He gave as 
his reasons for thinking thus, the peculiar steely appearance of 
the sky and the long continued drought. He states that in Spain 
those dry spells and misty, leaden mornings always preceded 
earthquakes, 


Spiral Lightning.—During a severe thunder-storm which 
































occurred on May 12, in the present year, M. Ch. Moussette suc- 


ceeded in obtaining several photographs of the lightning. In 
some of these the discharge has assumed the form of an irregular 
spiral. In the case of two flashes which were taken upon the same 
plate, the first is a dextrorsal spiral, and the second divides into 
two branches, for which the direction of rotation is different, one 
being right-handed and the other left-handed. The distance 
between the separate turns of these spirals varies greatly in differ- 
ent portions of the same discharge. It has been suggested that 
flashes of this character are probably due to the discharge of 
globular lightning having a gyratory motion, similar to the effects 
obtained upon a smaller scale by M. Planté. 


The Work of Deprez.—The Rothschilds not long ago gave 
M. Marcel Deprez a commission, with unlimited credit, to investi- 
gute the problem of the electrical transmission of force. He was thus 
enabled to make very elaborate and costly experiments, designed 
to show the qualities of various conductors and insulators, the 
economies of various machines, etc. Some of tte results have 
already been published in technical journals, and all will soon be 
at the service of electricians everywhere. So far as we have 
observed, no remarkable discoveries ~esulted from this investiga- 
tion, but some things have been proved or explained that were 
heretofore only guessed at, and there is no doubt that the experi- 
ments have been worth to the world much more than they 
have cost. Yet no man expecting a return in dollars and cents 
could have afforded to have made them. Such researches must 
be carried on at the expense of scientists or their patrons for the 
good they may do, rather than for profit. In this case the Roths- 
childs have made a generous gift to all mankind.—Philadelphia 
Ledger. 

Terrestrial Magnetism.—The Pittsburgh Leader contains 
tine following: ‘‘ Professor Jean Jarentski, of Paris, who has been 
here examining gas wells, has gone to inspect the magnetic wells 
of Michigan. The theory upon which he is now at work is that 
at some depth there may be found a stratum of mineral which is 
heavily charged with magnetic electricity, which may be brought 
to the surface and utilized. This theory has received partial con- 
firmation in the existence of wells in Europe and in this country. 
As those of Michigan are in a location which could be used, in con- 
nection with the power, to build manufactories, an essential which 
none of the others possess, a syndicate of Frenchmen, believers in 
the theory, has sent Professor Jarentski here to experiment upon 
the subtle force. The wells are now flowing water from the 
depth of 800 feet so highly charged with electricity that a knife 
blade or steel bar held in the water for a few moments becomes 
highly magnetized. The waters have become celebrated in the 
vicinity for their healing power when used for nervous diseases 
or debility. In connection with their history is the story that 
while under way the drillers were astonished to find that the 
string of tools became magnetized, and that a steel line used in 
measuring the depth became charged, and it was with difficulty 
that the well was put down to the water. The professor is confi- 
dent that at some point he can find strata sufficiently charged to 
run mills and factories independent of steam or other forces.” 


SPARKS AND FLASHES, 
A Dayton man went to Cincinnati, and some one who saw 
him and knew him went to the telegraph office and telegraphed in 


the Dayton man’s name to his wife for $15, and got it by telegraph 
money order. 








Extraordinary Transmission of Power.—A correspond" 
ent of the London Electrician writes : ‘‘ I think the most aston- 
ishing thing I saw in the [Indian and Colonial] Exhibition was a 
dynamo which the placard stated wassupplying current to drive 
two motors, ‘one in South Africa and the other in New Zea- 
and,’” 


The Dancing Derby.—A new planchette is made in Chicago 
by nailing four short wooden legs under the rim of a man’s hat 
by means of pins run through the cloth. On pieces of paper the 
letters of the alphabet are marked, and so are the words ‘ yes ” 
and *‘no” on separate bits of paper. Persons with mediumistic 
or electrical qualities derive much fun from making the hat spell 
out words by leaping from letter to letter. The toy is called ‘‘ the 
dancing Derby.” 








STOCK QUOTATIONS. 


Telegraph, telephone and electric light quotations on the N. Y. 
Stock Exchange, Boston Exchange and elsewhere are as follows : 

Telegraph.— Western Union, b 67%, a 6714. 

Telephone.—Am. Bell, b 19014, a 192; Erie, b 26!4, a 27; 
Mexican, b 13¢; New England, b 394, a 30%. 


BUSINESS NOTICES, 
Magnetism in Watches.— 
THE UNITED STATES ELECTRIC LIGHTING CO, 


C, C. WARREN, 216 La Salle Street. 
Manager Western Department. 











CHICAGO, Feb, 10, 1885. 
Messrs. Giles, Bro. & Co.: 

GENTLEMEN : I bave now been carrying my watch encased in 
one of your Anti-Magnetic Shields for about a year, and it 
affords me pleasure to state to you that notwithstanding I have 
been very much about dynamo-electric machines during the time 
named, the anti-magnetic case seems to protect the watch per- 
fectly from the magnetic influence of the machines. I have not 
made any special electrical tests, inasmuch as I regard the good 
running of the watch as all that is necessary, I am thoroughly 
convinced, from the effect upon my own watch, that the case is 
an excellent protection, and I may almost add an absolute pro- 
ventive of magnetic influence from external sources to the deli- 
cate movements of a watch. My watch is a Howard watch, and 
during the period of two or three years previous to encasing it 
with your anti-magnetic case it had varied to a very great ex- 
tent, and I had it demagnetized on two different occasions. I 
regard your case as a complete success, and if my indorsement of 
same is of any value, you are at liberty to use it. 

Yours truly, 
C. C. WaRREN, Manager Western Dept., 





The U, S. Electric Lighting Co, 
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347,901. 


PATENTS DATED AUGUST 24, 1886. 
—e Artificial Electrical Resistance; Harrold P. 
a 





Francis H. Brown, Chicago, Il]. Short pieces of metal 
wire are ced the one on of the other, as shown in 
front and side views in the cut. 


wend ae Incandescent Electric Light Han 


a tore 
P. Brown, Chicago, Ill. In the electric lamp-ho there 
is an inclosing case or shell, two insulating clamp-blocks, a 
turn-off plug baving a shaft journaled on one of the clamp- 
blocks, and a spring-comact connected with the plug and the 
lamp-circuit. 


347,768. Means for Storing and Utilizing Elect ricity 


on Vehicles; Charles E, Buell, New Haven, Conn. Consists 











347,904. DyNAMO ELECTRIC RAILWAY BRAKE. 


of a char electrical conductor extending along the path of 
the vehicle, means on the vehicle for taking the current from 
said charged conductor, whether the vehicle be at rest or m 
motion, and a series of secondary batteries also located on the 
vehicle and adapted to be charged by the current so taken off. 


317,823. Electric Pile; Jean B. Neyard, Lyons, France. 


Relates to galvanic elements, and has for its object to prevent 
the oxidation of the binding screw or screws or other connec- 
tions whereby the electrodes are connected with the line-wires ; 
and it consists in the details of constructions of the element, and 
more especially the construction of the inner porous cylinder 


* and the head or eovep.of the cell. 
347,866. 


Thermo-Electric Damper and Alarm ; 
Albert M. Butz, Minneapolis, Minn. Consists in a thermostat 
located in two open electric circuits, one of which is closed by 
the thermostat when the temperature at the thermostat rises to 
a certain point, and the other is closed when the temperature 
falls toa certain point, anda spring-motor arranged in said 
circuits and adapted to operate a regulating valve. 


Electric Railway Traveler and Switch Op- 
erator; 347,902. Electro-Dynamic Motor; 347,905. 
Underground Conduit for Electrical Railways; 
Charles J. Van Depoele, Chicago, Ill. 1: Cofisists of a suspended 
conductor, branch conductors, switches, a traveling contact 
upon the conductor, a flexible mechanical connection between 
the car and the contact, and means for rotating said connection, 
and thereby imparting Jateral pressure to the contact and oper- 
ating the switches. 2. The field magnet consists of a single 
iron core having a projecting body of iron extending around 
its central portion, a yoke secured to said projection and sup- 
porting the armature-shaft at one end, the other end being sup- 
ported by a journal in the centre of the single core. 3. Consists 
of rigid metallic sides, central insulating supports or blocks, to 
which the sides are secured, and an electric conductor mounted 
upon the central support. 


347,904. Dynamo-Electric Railway Brake; Charles J. 


Van Depoele, Chicago, Il]. The braking claim is for the com- 
bination, with two or more cars, of brake-rods extending from 
each car and mechanically connected throughout the train, a 
screw-shaft to which the terminal of the system of connected 





set or release the brakes, as desired. One way of carrying out 
the invention is shea ie the cut, r : 


347,924. Telephone Transmitter; John E. Dann and 
Y. Consists 


John Lapp, Houeoye Fall in details of me- 


N. Y. 
chanically supporting the Doctroton 


347,937. Regulator for Dynamo-F lectric Generator ; 


Rudolph M. Hunter, Philadelphia, Pa. brushes are mova- 
ble longitudinally over the commutator, whose sections have 
their dividing line oblique to the axis of the shaft. 


347,943. Insulator for Electric Wires; John M. Leon- 


ardson, Ludington, Mich. Consists of an insulator cut away 
on one side and provided with a concave laterally-projecting lip, 
and a cam-lever pivoted to the side of the insulator, provided 
with a cross-arm near its free end, having hooks for engaging 
the wire when the wire is clamped between the cam and the 
concave lip. \ 


317,964. Regulator for Electric Motors; 
B. 8. Shallenberger,Rochester, Pa, 
main coils thereof, secondary exciting coil or coils, main con- 
ductors COfmecting#he-armature-terminals of a motor with the 
terminals of a suitable generator, and a shunt-circuit includ- 
ing the secondary coil or coils ‘and connécting the motor and 
the generator, the céils being ‘So ‘wound.@nd propor- 
tioned that any change of loss of — in the main conduc- 
tors between the generator and the motor will automatically 
increase or decrease theexcitation of the magnetic field of the 
motor, and thereby maintain a constant speed of rotation of 
the armature of the motor under varying loads. 


Oliver 
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347,766. ARTIFICIAL ELECTRICAL RESISTANCE. 














348,°08. Conductor for Electric Railways; Robert 


L. Harris, Brooklyn, N. Y. It is composed of a metallic bar 

having a head with its upper surface coated with insulating 

material, a depending web below the head of the bar, the sur- 
, face of which is exposed for the contact-maker of the traveling 
' motor, the object being to prevent entrance of rain water. 


348,045. Electrical Annunciator; Gwyne E. Painter, 


Baltimore, Md. Consists of an eléctro-magnet with a project- 
ing core and an unpolarized armature suspended within the field 
of said magnet, and carrying an index, combined with a spring- 
retracted armature and a pin or stud attached thereto normally 
located between said index and core, whereby when said mag- 
net is excited the armature and pin will be depressed by.the 
same impulse which causes said index to swing, and at the dis- 
continuance of said impulse said pin will assume a position on 
the opposite side of said index, to prevent its return to its initial 


Consists of a motor and the, 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


Electric Light Co., of same place. Consists in surrounding the 
fusible element with an inclosing-surface of non-combustible 
material, and in providing a receptacle for the molten globule, 
which shall retain it in contact with the ncn comieiaataae 
material until it has become cool. 


348,049. Fusible Cut-Out for Incandescent Electric 


Lamps; Charles G. Perkins, New York, N. ¥. Consists of 
the combination of mechanical details of construction. 


348,077. Telephone; Thomas A, Watson, Everett, As- 


signor to the American Bell Telephone Company, Boston, Mass. 
It consists in connecting the armature of the magnet thereof 
with a diaphragm by a mechanical device for increasing range 
of movement, by means of a simple lever, the connected 
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| 348,114. 


348,125. Night-Lam 


348,155. NigHtT LAMP FOR ELECTRIC LIGHTING SYSTEMS. 


armature and diapbragm taking the place of the usual dia- 
phragm, which itself forms the aimatuie of and is vibrated by 
the magnet. 

Electrode for Telephone Transmitters ; 
Thomas A. Edison, Menlo Park, N. J. A piece of textile fabric 
is impregnated with carkcn. 


348,121. Magnetic Separatcr ; George A. Gilbert, Lin- 


coln, Ill. The cylinder consists of a single sheet of steel per- 
manently magnetized and joined at its edges, in combination 
with a non-magnetic strip interposed between said edges, a 
frame in which said cylinder is suspended ard mechanism for 
revolving said cylinder. 


for Electric Lighting Systems ; 
John W. Howell, New Biunswick, N. J., Assignor to Charles 
S. Van Nuis, same place, and Dyer & Seely, New York, N. Y. 
Embraces an electric Feetagccitcnit and incandescing electric 
lamps in multiple are therein, and connections for throwing one 
or more of such lamps frcm multiple arc into series with the 
other lamps, whereby a night-light will be produced. 


348,134. Receiving Telephcne; myn ge New York, 


N. Y. He ccmbines with the receiving hard telepbcne boxa 
magneto and acondenser speaking telephcne. See E. W., Sept. 4. 


348,139. Telephone Switch and Circuit ; Edwin Pope, 


Quebec, P. Q., Canada. The system embraces a central office 
connected by a given number of wires with a larger number of 
stations, two or more of the wires being taken to each station, 
in each station an individual coil operated only from the central 
office, and a switch, connecting at will subscribers’ instruments 
with a particular wire, and by joiut action with the central of- 
fice connecting such instruments with any wire of the system. 


318,155. Night Lamp for Electric Lighting Sys- 


tems; Richard M. Dyer, New York, N. Y., Assignor to John 
W. Howell and Charles 8. Van Nuis, New Brunswick, N. J., 
and Dyer & Seely, New York, N. Y. Theobject is to be able to 
turn out the regular i in a store, for instance, and leave the 
night lamp burning. The system is shown in the cut. 





Copies of the specifications and drawings complete of any of 


the patents mentioned in this record—or of any other patent is- 


brakes is secured, a motor at one end of the train, and connec- 


whereby the same can be rotated in either direction and thereby 


position. 








G. Perkins, 


sued since 1866—can be had from this office for 25 cents. 
New York, N. Y., Assignor to the Imperial | Patent Agency, Potter Building, New York. 


Give 
tions between the armature of the motor and screw-shaft, | 348,048. Fusible Cut-Out for Elect ric Circuit; Charles | the date and number of patent desired, and address Juhnston’s 





“ALL PERSONS SENDING FOR 
Catalogues or ordering articles a ivertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 
advertisement in 

THE ELECTRICAL WORLD. 
oroughl ht 
HORTHAND by iri'srtertonty. 

itu gtions PEO Ouro t NAP FEE. Oswego, N. ¥. 









STANDARD 
Electrical Test Instraments 


Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c, 
Bailey Combination Set, 
Pratt's Speed Indicator, &, 
Blectric Mfg. Co., Troy, N. ¥. 


Orr ct. 311 River Srrect 


WANTED. 


By an Electrician, to take charge of Central 
Station ; can make any repairs required, and 
would undertake to make an unsatisfactory plant 
a success. R. 8. D., care THe ELECTRICAL 
Wor.p, New York. 


WANTED. 








Experienced workmen accustomed to laying 
out and setting up incandescent plants. Also, 
first-class men experienced in installing are 
plants, No communications will be noticed 
unless ful] particulars of experience, references, 
etc., are given. Address ‘‘ PRACTICAL,” care 


Tue ELECTRICAL WORLD, New York. 








|NOVELTY ELECTRIC COMPANY. 


Store, Factory and Wareroom, Fifth and Locust Sts., Philadelphia. Manufacturers of 


Every Description of Electrical Goods Suited to the Requirements of the Trade, 


Burglar Alarm Window Springs, per doz. $1.44 | New Short Line Morse Tel. Inst., per 14 doz.$13.50 
vs ‘* Door “ s 1.50 | Novelty A Battery........ (doz. lots‘,each. 1.15 

Push Buttons, Walnut, Ash, etc., per 100. 8.00 | Novelty Disque Battery (case lots 50),each. 55 

Hollow Base Switch, Walnut, etc., per 100. 20.00 | Novelty Disque Battery Zincs (the best), 

a By APPS Se ee, = TL OE MSS nicks coesakaceess shdeccadeses ’ 

Four-Point Needle Annunciator, with Bell. 5.00 | Morse Telegraph Outfit, com. with battery. %.00 


SEND US A SAMPLE ORDER! 





THE GAMEWELL FIRE ALARM TELEGRAPH CO., 


No. 14 Barclay 8t., New York. 27 Federal St., Boston. 


“OLD AND ONLY RELIABLE” FIRE ALARM AND POLICE TELEGRAPH, 


IN USE BY OVER 200 CITIES. 
JOSEPH W. STOVER, Boston, President. D. H. BATES, New York, Second Vice-Pres. 
CHESTER H. POND, New York, First Vice-Pres. and Sec. 
J.N. GAMEWELL, New York, General Superintendent, 
. (S” SEND FOR NEW CATALOGUE. 











ELECTRICAL SUPPLY HOUSES 


CAN SECURE EXCLUSIVE AGENCIES FOR 


“THE BEST” 


Electric Watch Clock. 


ADDRESS 


TARBOX TIME REGISTER COMPANY, 


20 NORTH STREET, BOSTON. 





George H. Pride, Electrician. Telegraph En- 


gineer and Contractor, 9 Dey Street, New 


ork. 





William Marshall, 
Standards aS R 
Building, cor. 


cialt 
vicar f 


Mfr. of Elec. Condensers. 
A ooms 2 and 4 Universit 
ey and University Places N. Y. 





LEVIATHAN COTTON BELTING. 
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Durability and Chea 


passed for Strength, 
Strength for Main Duving Belts. Endless Belts 


Dousur, 
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MAIN BELTING (CO, 


MANUFACTURERS OF THE 
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